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SECTION X: DISEASES OF THE 
DIGESTIVE SYSTEM 


INTRODUCTION 


Great interest has always been manifested in the study of diseases of 
the digestive tract as an important and integral part of clinical medicine. 
It has, however, been in recent years only that an intensive study has 
been directed to these affections, and that the specialty now known as 
gastro-enterology has been recognized as an important subdivision of 
clinical medicine. 

This specialty really dates its origin as far back as the beginning of 
the nineteenth century when the use of the stomach-tube was first re- 
eorded. There has been much discussion as to the priority of the dis- 
covery of the stomach-tube, and the view has been generally accepted 
that this instrument is of English origin, and that the two English sur- 
geons, Jukes and Bush, are its inventors. This claim is based on an 
article published by Jukes in the London Medical Reposttory of 1822 
under the title, ‘‘Description of an Apparatus for Removing Poison 
from the Stomach Invented by Mr. Jukes, Surgeon’’; however, it is but 
a simple matter to demonstrate that the credit of this discovery is due 
to Dr. Physick, who published his original paper October, 1812, in 
The Eclectic Repository, iii, 3, under the title of ‘‘ Account of a New 
Mode of Extracting Poisonous Substances from the Stomach, by Philip 
S. Physick, M.D., Professor of Surgery in the University of Pennsy]- 
vania’’; this is ten years prior to the appearance of Jukes’ article. He 
declares that he employed the tube in washing the stomachs of twins 
three months old who had accidently been given an overdose of laudanum 
by their mother. He utilized a large catheter for this purpose. One 
of the children was saved; the other died. Physick states that the 
idea of washing out the stomach with a syringe and tube in cases 
in which quantities of laudanum or other poisons had been swallowed 
occurred to him at least twelve years before, and he had constantly 
for many years recommended it in his lectures. In the year of 1809 
his nephew, Dr. Dorsey, practiced lavage in a case, but the patient: 
had swallowed the poison twelve hours before he was called, so that 
he did not succeed in saving life. But the tube was soon forgotten, and 
was not generally employed until after 1869, when Kussmaul sug- 
gested its use in the treatment of gastric dilatation. 

In an extremely valuable paper, ‘‘Uber die Behandlung der Magener- 
weiterung durch eine neue Methode mittlest die Magenpumpe,’’ Kuss- 
maul presented a most original method of treatment which laid the 
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foundation for an exact mode of diagnosis in gastric affections. He 
tells of the difficulties besetting the treatment of advanced forms of 
dilatation of the stomach due to narrowing and closure of the pylorus 
and how by means of the stomach-pump, it is possible to empty the 
stomach completely and, if its elastic and contractile powers have not 
been entirely lost, perhaps even give it the tone to contract to a certain 
degree. The stomach-pump would not only make it possible completely 
to evacuate these acrid acid masses but would permit the washing and 
cleansing of the diseased mucous membrane. 

- Although most enthusiastic over this new method of treatment Kuss- 
maul realized its limitations. He recognized that only where slight 
constriction of the pylorus existed was he able to cure cases of dilatation 
of the stomach by lavage. In cases of malignant stenosis of the 
pylorus and marked cicatricial contraction relief only could be af- 
forded, and not cure. Thus by this epoch-making work of the great 
master Kussmaul, not only was a new method of treatment given us, 
but it also furnished the impetus for the study of gastric diseases 
according to modern scientific methods and led to the stomach tube, 
not only as a new method of treatment but also of diagnosis. 

A year later (1870) Jurgensen pointed out the disadvantage of 
the stomach-pump, as recommended by Kussmaul. The pump is diffi- 
eult to cleanse and in fact its use is superfluous. Jurgensen here 
introduces the principle of siphonage into the practice of gastric lavage, 
which entirely eliminates the use of the pump in this mode of treat- 
ment. The soft-rubber tube is also here recommended, and Jurgensen 
fully explains the method of introduction of the stomach-tube, the 
position to be assumed by the patient, as well as the practicing of 
siphonage in freeing the stomach of its contents. This contribution 
must be classed as a distinct advance in the therapeutics of gastric 
diseases. Jurgensen utilized the rubber tube terminating in a per- 
forated ivory bulb. The bulb was guided by means of a wire stylet. 
Four years later (1875) Ewald called attention to the fact that any 
rubber tubing having sufficient resistance could be introduced into the 
stomach without the use of a guide. 

While Kussmaul drew attention to the therapeutic value of the 
stomach-tube, it remained for Leube at the Rostock Naturforscher Ver- 
sammlung in 1871 to point to its value as a diagnostic measure. 

Twelve years later (1883) Leube established his test-meal as a means 
of determining the fact that a normal stomach should be empty seven 
hours after the ingestion of a meal of water, soup, steak, and bread. 
It was not long after (1883) that Leube developed his well-known seale 
of the digestibility of various foods, which he earnestly advocated as 
a means of diet in the treatment of ulcer of the stomach. This work 
is most valuable, pointing as it does to the importance of diet in gastric 
diseases, and marked a distinct advance in the therapeutics of diseases 
of the stomach. 

It was Riegel (1881) who demonstrated the difficulty encountered 
in obtaining gastric juice by stimulating the gastric secretion by means 
of ice water, according to the method of Leube; he therefore advised 
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the withdrawal of the gastric contents after his well-known test-meal 
of soup, beefsteak, bread and water. 

Not many years after (1885-1886) Ewald and Boas recorded their 
investigations on the appearance of free hydrochloric acid and lactic 
acid insthe stomach contents, and also drew attention to the other im- 
portant factors associated with the chemistry of gastric digestion. They 
accepted the height of digestion as the period best adapted for with- 
drawal of the gastric secretion for examination. Ewald fully described 
his test breakfast, and presented evidences. of its advantage as well 
as its importance in the diagnosis of gastric disease. 

A further advance in the diagnosis of gastric affections was made by 
Guenzburg’s (1887) announcement of his test for the detection of free 
hydrochloric acid and by Uffelmann (1880) for lactic acid. 

Following the classical observations of Beaumont and similar experi- 
ments upon individuals having gastric fistule made by Richet and py 
Uffelmann, Penzoldt’s work on the study of the digestion of food in 
the stomach published in 1893 is extremely valuable. In these re- 
markable investigations Penzoldt describes the work undertaken by 
his students upon themselves. Each individual ingested certain quan- 
tities of food and removed the same at varying intervals with the tube 
(fractional withdrawal) in order to determine the length of time each 
foodstuff remained in the stomach, assuming that the digestibility of 
food depends largely upon the time required for the stomach to empty 
itself. These experiments form a valuable and exhaustive investigation 
upon the digestibility of the various foods, and a most important addi- 
tion to the study of modern dietetics. 

The greatest credit is due to Pawlow (1902) and his pupils for the 
many new facts discovered relating to the physiology of gastric diges- 
tion. By means of a blind pouch from a portion of the stomach sepa- 
rated from the stomach itself by a septum of mucous membrane and 
communicating: with the outside world by a fistula, he was enabled to 
study carefully the secretion of gastric juice. 

Coincidently with this study of the gastro-intestinal tract abroad, 
numerous clinical observations were published in this country relating 
to this subject. Preceding the ‘‘Pioneer American Physiologist,’’ Beau- 
mont, whose remarkable experiments upon Alexis St. Martin, published 
in 1823, are epoch-making, it is interesting to note that another Ameri- 
can investigated the physiology of digestion thirty years before the 
publication of Beaumont’s work. This fact was brought to light by 
Prof. L. B. Mendel, who refers to a thesis entitled ‘‘ An Experimental 
Inquiry into the Principles of Nutrition and the Digestive Process,’’ 
submitted to the faculty of the University of penney ene in 1803 
by Young, a Marylander. 

Among the interésting clinical observations pulliched in the early 
part of the nineteenth century is the publication of Jameson in 1825, 
who reported a case of stricture of the esophagus illustrating the em- 
ployment of a very ingenious get of instruments for the dilatation and 
cure'of this affection. 
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Diaphragmatic hernia which has elicited so much interest in recent 
years was well described by Edward Cornelt in 1825 in a case report 
of a child ten months old. 

We find an anticipation of later discoveries upon the relationship 
of bacteria and parasites and their toxins to disease in an article by 
Charles Frick in 1851 on ‘‘The Pathology of Epidemie Dysentery.’’ 
The writer suggestively remarked: ‘‘If we consider attentively the 
collection of symptoms, and note the great mortality attendant upon 
them, even in the first few days, we cannot but be struck with the fact 
that the cause of death is not sufficiently evident; that the severity of 
the local disturbance is inadequate to produce a fatal result, and the 
idea constantly obtrudes itself, that some morbid poison in addition to. 
the local disease has an agency in producing the extreme prostration 
and subsequent fatal termination.’’ 

It was about the middle of the nineteenth century that a new era 
dawned in American medicine, when experimental investigation began 
to forge into prominence. Up to this time the work in gastro-enterology 
had been largely of a clinical character, but the work of Beaumont 
on the physiology of digestion, which had been heralded abroad, had 
sown the seed of enthusiasm and zeal for research on this side. Jack- 
son in 1854 confirmed Bernard’s observations concerning the digestion 
of fats, which had been disputed by Bidder and Schmidt, and Lehman 
and Frerichs. 

John Dalton about this time described fully the nature and functions 
of the gastric juice based upon a series of experimental studies; and 
in 1857 the same author contributed a most admirable and instructive 
article on ‘‘The Constitution and Physiology of the Bile.’’ He presents 
in detail his researches upon the comparative study of bile in different 
animals with particular attention to its chemistry. He demonstrated 
that bile passes into the intestines of carnivorous animals for at least 
twelve hours after meals, and that it 1s discharged most abundantly 
immediately after feeding. 

In 1860 Flint called attention to the relationship between anemia 
and atrophy to the gastric tubules, and expressed the belief that some 
cases of obscure and profound anemia are dependent upon degeneration 
and atrophy of the glands of the stomach. It was twenty-six years 
later that the well-known paper of Henry and Osler on ‘‘ Atrophy of 
the Stomach with the Clinical Feature of Progressive Pernicious Ane- 
mia’’ was published in which it was again pointed out that a primary 
atrophy of the gastric mucous membrane might oceur, and the theory 
advanced that certain cases of progressive pernicious anemia depended 
upon profound alterations in the gastric tubules. 

Of great importance, too, is the classic work of J. J. Woodward on 
‘Diarrhea and Dysentery,’’ published in 1879 in ‘‘The Medical and 
Surgical History of the War of the Rebellion.’’ In this comprehensive 
volume of 869 pages Woodward gives a complete statistical review of 
the cases of diarrhea and dysentery occurring during the war, descrip- 
tions of the fatal cases, an account of the pathological changes observed, 
and a discussion of the treatment of these affections. There can be but 
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little question that this extraordinary volume may be classed as one 
of the greatest works published in the field of gastro-enterology in 
America. 

To Meltzer is. due the credit of first having investigated the peri- 
staltic movements of the esophagus. Associated with Kronecker in 1883, 
he demonstrated the incorrectness of the view, previously maintained, 
that the food is forced into the esophagus by the contraction of the 
pharyngeal muscles and showed that the contraction of the mylohyoid 
muscle shoots the bolus through the entire esophagus in the case of 
liquid or very soft food. When the food is semisolid or solid, however, 
Cannon and Moser demonstrated by means of the x-ray that the passage 
through the esophagus is accompanied by peristaltic contraction of its 
muscles. It was Meltzer, too, who in 1883 first noted the importance 
of the sounds of deglutition. 

A. work which did much to develop the entire field of gastro-enterology 
in this country is the excellent and comprehensive production of Welch 
in Pepper’s ‘‘System of Medicine,’’ 1885, comprising contributions on 
ulcer and cancer of the stomach and dilatation. This work is in many 
respects the most exhaustive ever published on these subjects. The 
entire literature is reviewed and new statistics prepared from a large 
series of cases, the whole forming a complete monograph, which has 
helped to form the foundation for the study of these conditions accord- 
ing to modern methods. 

Great credit is due Reginald Fitz for his masterly and epoch-making 
work on acute pancreatitis, published in 1889, in which he treats of the 
etiology and symptomatology of this affection and its relationship to 
other diseases. He discusses the significance of pancreatic hemorrhage, 
the cause of sudden death in acute pancreatitis, and the relationship 
of acute pancreatitis to fat necrosis. 

It was but little more than a decade later that Opie pointed out the 
frequent association of cholelithiasis and disease of the pancreas and 
also demonstrated the lesions in the islands of Langerhans in diabetes. 

W. J. Mayo in 1887 was the first to direct attention to the affection, 
‘‘ Acquired Diverticulitis of the Large Intestine,’’ while our knowledge 
of appendicitis is almost entirely due to the contribution of American 
observers and investigators. 

The first case reported in this country was by Walcott Richards of 
Cincinnati in 1837. Dr. Edward Hollowell of Philadelphia reported a 
similar case in 1838. These are 2 out of a total of 4 cases reported in 
the United States for a period of thirty years. During the early part 
of the fifth decade the vermiform appendix became a subject of fre- 
quent discussion, George Lewis of New York in the late fifties published 
a classical paper which was the first systematic contribution to the 
literature of the appendix in this country. Forty-seven cases are col- 
lected and tabulated. 

William Parker of New York reported 4 cases in 1857 and William 
T. Bull presented an analysis of 67 cases in 1873. It remained for 
Reginald Fitz in his scholarly paper published in 1886 to clear up many 
obscure questions concerning this subject, to establish the name appen- 
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dicitis, and to bring about a correct understanding of the morbid condi- 
tions affecting this organ and emphasizing their importance. 

Van de Warker of Syracuse was the first to call attention in this 
country to the operative treatment of tuberculous peritonitis. This was 
in 1887. Three years later Osler contributed a valuable monograph 
on this subject, in which he reported the result of histological investi- 
gation on the process of healing after simple abdominal incision. He 
concludes ‘‘that tuberculous peritonitis is often a latent affection, lo- 
calized in the peritoneum, which may even run its course without special 
symptoms; that as in other local tuberculous processes, there is in this 
a natural tendency to healing which takes place more frequently than 
has hitherto been supposed; and that statistical evidence shows lapa- 
rotomy to be in many cases a palliative and in some instances a curative 
measure. ’”’ 

Booker in 1890 was the first to contribute a careful bacteriological 
study of the summer diarrheas of infants. This suggests the mention 
of Herter’s excellent work in 1907 on ‘‘Bacterial Infection of the Di- 
gestive Tract,’’ which comprises a complete review of the subject to- 
gether with the results of much original research. 

The first case of amebie dysentery recorded in America was re- 
ported by Osler in 1890. This was soon followed by the report of 
eases by Musser, Stengel and Dock, and a most elaborate monograph 
upon this subject by Councilman and Lafleur in 1891. The latter pub- 
lication is a most exhaustive treatise upon the characteristics of the 
amebex and the pathology of the disease. 

Much work upon the nature of bacillary dysentery and the character 
of the organism producing it has been accomplished by American in- 
vestigators. Flexner in 1900 described the lesions associated with this 
disease, and the réle played by the Shiga bacillus as the etiological 
factor. Duval and Bassett in 1902 first pointed out the association of 
the Bacillus dysenteriae (Shiga) with the summer diarrheas of infants. 
Howland in 1904 gave an exhaustive description of the pathology of 
the Shiga bacillus infection. Flexner and Holt in 1904 reviewed this 
entire subject, presenting complete bacteriological and clinical studies. 

Of greatest import is the work of Cannon on the physiology of 
digestion. This investigator has clearly pointed out the salient points 
regarding the movements of the gastro-intestinal canal. He called at- 
tention to the fact that the salivary digestion continues for a considerable 
period in the cardiac area and has shown, moreover, that when car- 
bohydrates are ingested thoroughly, mingled with saliva, 80 per cent. 
more sugar is present at the close of an hour in this part of the stomach 
than in the pyloric portion, which establishes an important fact. regard- 
ing salivary digestion. By means of the x-ray it was shown that the 
stomach is not emptied suddenly upon the completion of the gastric 
digestion, but gradually and intermittently, the presence of hydrochloric 
acid producing a relaxation of the pylorus. 

Space does not permit a review of other advancements of gastro- 
enterology in this country during recent years. One need only casually 
refer to a few achievements, chief of which follow: The development of 
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roentgenology of the gastro-intestinal tract by Einhorn, Williams, Hulst, 
Cannon, Tousey, Pfahler, Pancoast, Baetjer, Cole, Carman, Mills and 
many others; the further development of esophagoscopy and gastros- 
eopy by Chevalier Jackson; the introduction of the duodenal tube with 
its. many possibilities in diagnosis and treatment by Einhorn; the 
disturbance of the law of contrary innervation as a pathogenic factor 
in diseases of the gall-bladder by Meltzer, which led to the introduction 
of the method of nonsurgical biliary drainage by Lyon; the application 
of fractional analyses of the gastric contents by Rehfuss and of the 
duodenal contents by Einhorn ; the researches of Lockhardt, Phillips and 
Carlson pointing to the direct relation of certain motor activities of 
the stomach upon the relaxation of the pyloric sphincter, thus indi- 
eating the presence of a mechanical as well as chemical factor associated 
with this phenomenon; and the researches of Alvarez according to 
which the rhythmicity of the gastro-intestinal tract is graded down- 
ward from the mouth to the anus, that is the muscle segments nearest 
the cardia show the greatest tendency of rhythmic contractions, while 
those from the pyloric region are slower in starting, and the same 
rhythmicity is present as a gradient throughout the whole bowel progres- 
sively decreasing toward the lower bowel, and thus, according to Alvarez, 
the underlying gradient of tone is the essential factor in determining 
the direction of peristalsis. 

With the increasing interest in gastro-enterology in this country it 
gradually became apparent that some organization was needed in which 
new problems might be discussed and interest fostered in the sys- 
tematic investigation of the digestive processes. 

On June 3, 1897, a small band of men met in Philadelphia and per- 
fected plans for the organization of The American Gastro-enterological 
Association. This association has steadily grown and under its auspices 
much good work has already been accomplished. It has gathered to- 
gether the physiologist, internist, and surgeon, all interested in this 
special branch of medicine, and its transactions represent in many re- 
spects the leading work accomplished in this specialty in this country 
during the past twenty-five years. 

For the past few years, due to the great interest manifested by many 
clinicians in this special field of medicine, need was recognized for other 
associations, and on this account the Section of Gastro-enterology and 
Proctology of The American Medical Association and the Southern Gas- 
tro-enterological Association have been organized. 

While the need for such associations must be recognized by all, it 
must constantly be borne in mind that many manifestations seemingly 
directly associated with the disturbances of the digestive tract, often 
protean as well as atypical in character, are due to diseases of organs 
distant from this tract, and in which the digestion is only secondarily 
involved, and that it therefore behooves us to constantly bear in mind 
that the digestive tract is but a portion of the entire body, and cannot 
be entirely separated from it, and consequently attention cannot be en- 
tirely limited to it alone. The gastro-enterologist must therefore neces- 
sarily be above all else thoroughly conversant with the various phases 
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of internal medicine, and it is only m this way that the best results can 
be accomplished. | 

In conclusion, let the gastro-enterologist take to héart the words of 
the renowned author of the masterword in medicine: ‘‘You enter a 
noble heritage, made so by no effort of your own, but by the generations 
of men who have unselfishly sought to do the best they could for suf- 
fering mankind. Much has been done; much remains to do; a way has 
been opened, and to the possibilities in the scientific development of 
medicine there seems to be no limit.’’ 

JuLIus FRmEDENWALD, A.M., M.D., 
. Advisory Editor in Gastro-enterology. 
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DISEASES OF THE DIGESTIVE SYSTEM 


CHAPTER I 


DISEASES OF THE SALIVARY GLANDS 
By Henry Joacuim, M.D, 


General symptomatology, p. 1:—Excessive secretion or ptyalism, p. 
1:—Etiology, p. 1; Symptomatology, p. 2; Treatment, p. 2; Dimin- 
ished secretion, p. 3 :—Treatment, p. 3—Enlargement of the ‘salivary 
glands, p. 3—Pain, p. 3. 

Special diseases of the glands, p. 4:—Inflammations of the parotid 
glands, p. 4 :-—Etiology, p. 4—Symptomatology, p. 4—Differential 
diagnosis, p. 4; Complications, p. 4; Treatment, p. 5; Course and 
prognosis, p. 5 Pathology, p. 5—Submaxillary and sublingual in- 
flammation, p. 5; Symptomatology, p. 5; Complications, p. 5— 
Salivary calsuli, p. 5:—Etiology, p. 5; Symptomatology, p. 5; Diag- 
nosis, p. 6; Complications, p. 6; Treatment, p. 6—Tumors, p. 6. 


GENERAL SYMPTOMATOLOGY 


The salivary glands are six in number. Their secretion, mixed with 
that of the oral cavity, constitutes the saliva. The parotid, as well as 
the submaxillary gland, possesses one excretory duct, while the sub- 
lingual gland has several (Rivinus). Because of this adequate drainage, 
pathological conditions of the latter gland produce few symptoms. Dis- 
turbances of these glands usually manifest themselves by one or more 
of the following symptoms: 


A. Excessive secretion, ptyalism, salivation, or sialorrhea. 


B. Diminished or absent secretion, xerostoma or asilia. 
C. Enlargement of the glands. 
D. Pain. 


Excessive Secretion or Ptyalism.—Erio.oay. _Tusbility to swallow 
the normal amount of salivary secretion results in an accumulation in 


the mouth, which is expectorated oF drools down the side of the cheeks. 
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This condition is often confused with a genuine hypersecretion of the 
glands or ptyalism. Pseudoptyalism, as it has been called, occurs in coma 
(anesthesia), in facial or bulbar palsy, when the tongue and lips are in- 
volved, in tonsillar and peritonsillar swelling, retropharyngeal abscess, 
and in esophageal paralysis, diverticulum, and stenosis. It is a promi- 
nent symptom in dislocation of the jaw and cretinism. _A true hyper- 
secretion occurs as a psychical reflex in the following conditions: The 
sight or odor of food produces what is commonly known as watering of 
the mouth; joy, fright, worry, and anxiety are sometimes the cause; the 
condition has been known to occur during sexual excitement or during 
the orgasm; it is sometimes a prominent and early feature in the psy- 
choses, as in general paralysis, melancholia and dementia precox. The 
sound of high, shrill, and disagreeable notes is sometimes a factor in the 
production of the condition. It is a common symptom in hysteria. It 
has been found in organic nerve disturbances, for instance, as the aura 
of an epileptic attack, in tabetic crises, in brain tumor, in hemiplegia, in 
trigeminal neuralgia (tic douloureux), encephalitis, chorea, migraine 
and paralysis agitans. Salivation from central causes is produced by 
stimulation of the nucleus salivatarius which is situated between the 
facial and motor fifth nuclei. The intermediary nerve of Wrisberg 
which later joins the facial and becomes the chorda tympani arises from 
this nucleus. Local mouth conditions, such as dentition, the manipula- 
tions of the dentist, various forms of stomatitis, alveolar abscess, etc., are 
common factors. Tobacco, spices, alcohol and bitter substances in gen- 
eral produce an increased flow. Of the general conditions in which this 
manifestation may be noted, the following may be mentioned: nausea, 
ovarian diseases, pregnancy, pancreatic disease, gastric hyperacidity 
(water brash), intestinal parasites, otitis media (chorda tympani stimula- 
tion), and hydrophobia. It is sometimes an indication of anaphylaxis. 
The reactions following the administration of mercury, pilocarpin or 
iodids are frequent examples. It may be a symptom in morphine ad- 
dicts when the drug is withdrawn. The condition has been known to 
occur in pellagra. There are reports of cases of so-called salivary dia- 
betes in which ptyalism with sugar in the saliva alternates with polyuria 
and glycosuria. It has been noted in uremia and as a reflex in angina 
pectoris. 

SymMproMATOLoGy.—Because of the excessive secretion the patient is 
constantly obliged to swallow or drool. This interferes with speech. 
Sleep may be disturbed or interfered with if the patient sleeps with an 
open mouth and wets his pillow. If the mouth is closed and ptyalism 
exists, the saliva sometimes trickles into the larynx and produces a 
paroxysmal cough, which may be followed by an asthmatic attack in 
those subject to this disease. The skin about the mouth becomes red and 
irritated from the constant moisture. Sometimes a rhinorrhea coéxists 
or alternates with pytalism. The excessive secretion, if swallowed, pro- 
duces gastric disturbances by diluting or neutralizing the gastric juice. 
If the salivation is extremely severe, it may be accompanied by constipa- 
tion and oliguria. The glands sometimes become swollen and are the site 
of a sensation of heat. The sense of taste may be impaired. 

TREATMENT.—Treatment depends upon the etiological factor. Symp- 
tomatically atropin, opium derivatives, and bromids may be useful. If 
the secretion of the mouth is excessively acid, alkaline mouth washes 
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are indicated. As an astringent mouth wash dilute solutions of alum 
in water or glycerin have been recommended (10 grains [0.65 gram] to 
the ounce). Radiation of the parotid region may diminish the secre- 
tion. 

Diminished Secretion (xerostoma, astlia) —Dry mouth is of frequent 
oceurrence in febrile affections. It depends upon diminished salivary 
secretion due to lack of mastication and fluid intake, and to the loss of 
body fluids (cutaneous and pulmonary). Mouth breathing is an impor- 
tant factor. The administration of preparations of belladonna and 
atropin are a common cause of diminished salivary secretion. It occurs 
as a result*of excessive drain of fluids, as in diabetes insipidus and mel- 
litus, granular kidney, vomiting and diarrhea. It is a manifestation of 
senile atrophy of the salivary glands. The secretion is often psychically 
inhibited in anger and fear (dry throat). The rice ordeal as practiced in 
India for the detection of criminals depended upon the failure of the 
guilty individual to secrete saliva when given some rice to masticate. 
Dry mouth is a common complaint in hypertension and in the various 
neuroses. It is a frequent accompaniment in intestinal stasis, in the 
menopause, myxedema, in inflammations of the salivary glands, and in 
salivary calculus. It occurs after therapeutic radiation of the thyroid, 
tonsils, pharynx and salivary gland. It is also a symptom of paralysis 
of the chorda tympani nerve. 

TREATMENT.—Symptomatically small doses of pilocarpin, iodids, cal- 
omel, etc., have been administered. Galvanism and the application of 
the violet ray over the glands has been of some benefit especially in 
cases of nerve origin. Frequent mastication is important in febrile 
stasis. 

Enlargement of the Salivary Glands.—Swelling of the glands is due 


‘to: 


(1) Physiological funetions such as mastication, and the administra- 
tion of pilocarpin. It occurs also as an anaphylactic manifestation 
(hyperemia). It is said that the parotid occasionally enlarges vicari- 
ously in amenorrhea. 

(2) Inflammatory conditions (sialoadenitis), as in mumps, typhoid, 
malaria, sepsis, abscess, or syphilis, tuberculosis, actinomycosis, etc., and 
to mercurialization and plumbism. 

(3) Retention of secretion due to obstruction of the salivary ducts 
by calculi, cicatrices, or inspissated secretion, or to compression of the 
ducts by tumors or exudates (tumor salivarium). 

(4) Neoplastic conditions, i.e, the presence of chondromata, myxo- 
mata, sarcomata, ete. A leukemic infiltration may cause tumefaction. 
Echinococcus cysts may occur. 

(5) Emphysema of the gland structure or surrounding tissues. This 
oceurs in the case of glass blowers or players of wind instruments. It 
sometimes follows attempts at catheterization of the duct of Steno for 
the detection of calculi or after injury, either intra- or extra-oral. Gas 
bacillus infection of the parotid may produce parotid emphysema. 
This condition is known as a parotid pneumatocele. Mediastinal emphy- 
sema may manifest itself by a prominent crackling tumefaction in the 
region of the parotids. 

Enclosed within the parotid gland are numerous lymphatic nodes 
which drain the eyelids, auricle, auditory meatus, etc. Focal enlarge- 
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ment or intraparotid adenitis may be mistaken for parotitis or enlarge- 
ment of the parotid. 

ain.—This is usually a sensation of tension more than of actual 
pain. Compression of the trifacial nerve may be the cause of severe pain, 
which is sometimes accompanied by facial flushings. Mastication may 
be painful or difficult, due to the involvement of muscles or to tumefac- 
tion of the glands. 


SPECIAL DISEASES OF THE GLANDS 


Inflammation of the Parotid Gland.—ErioLocy.—Infectidus parotitis 
or mumps is discussed in another section. Inflammatory conditions of 
the parotid glands are most often produced by: 

(1) Extension from the mouth—oral infection. 

(2) Hematogenous or metastatic disturbances after abdominal opera- 
tions, particularly after odphorectomy. It may occur in any form of 
sepsis (septic endocarditis) or terminal infection. 

(3) Contiguity with inflammatory conditions of neighboring struec- 
tures (auditory canal). 

Oral infection occurs most commonly in the course of the infectious 
diseases such as typhoid, scarlet fever, measles, and in conditions associ- 
ated with coma or inability to take solid food by mouth. It is not un- 
common during the prolonged rectal feeding of gastric or duodenal ulcer. 
Mercurialism most commonly produces an inflammation due to stomatitis. 
It may, however, irritate the gland directly, since mercury is excreted by 
the saliva. The same applies to lead, copper, and iodin. Obstruction of 
the salivary ducts may lead to stasis and infection. Parotitis occurs in 
the cachexia of carcinoma. 

SYMPTOMATOLOGY.—The symptoms produced by the implication of 
the parotid are pain and tension in the pre-auricular region. The ear 
stands out prominently. There is a feeling of warmth in the affected 
region. The movements of the head become restricted, and mastication 
and deglutition become painful, difficult, or impossible. There may be a 
distinct dryness of the mouth on the affected side. The condition is 
usually ushered in by chills and fever. There may be deafness and tin- 
nitus. Delirium is sometimes a prominent symptom. 

On examination one observes a prominence in the pre-auricular re- 
gion and the overlying skin has a shiny and reddened appearance. 
There is a distinct filling out of the space that usually exists between the 
angle of the jaw and the mastoid process. On palpation the gland is 
found to be tender, brawny and indurated. Later, as suppuration en- 
sues, fluctuation may be noted. There may be evidences of facial paral- 
ysis. On inspection of the mouth, an areola sometimes surrounds the 
opening of Steno’s duct (Tresilian’s sign). On pressure over the gland 
a drop of serous or purulent fluid can sometimes be expressed through 
the orifice of the duct. There is usually a high leukocyte count. 

DIFFERENTIAL Diacnosis.—Syphilis, tuberculosis and actinomycosis 
are difficult to differentiate. There may be involvement of both parotids 
giving the characteristic pear-faced appearance. Occasionally there is 
an enlargement of the buccinator or sucking pad of Bichat which is a 
fatty pad between the masseter and buccinator muscles. This may be 
mistaken for an enlargement of the parotid gland. One must exclude 
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erysipelas, the edema of trichinosis, and the enlargement of the pre- 
auricular gland which occurs in Parinaud’s conjunctivitis, leukemia, 
etc., and in connection with subcutaneous emphysema due to gas gan- 
grene or mediastinal emphysema. Tumors and von Mikulicz’s disease 
must be considered. The parotid inflammation may also be a secondary 
phenomenon in diseases of the auditory canal or ear. 

CoMPLICATIONS.—The condition may be complicated by: 

(1) Suppuration. 

(2) Rupture of a parotid abscess, producing an oral, auditory, or, 
facial fistula. 

(3) Extension into neighboring structures, the neck or mediastinum. 

(4) Thrombophlebitis of the facial or posterior jugular veins. 

(5) Meningitis. 

(6) Gangrene from excessive tension between the layers of the fascia 
which enclose the parotid. 

(7) Pancreatic involvement. 

(8) Involvement of the ovaries, testicle, and breast. 

(9) Facial palsy. 

(10) Otitis media. 

(11) Involvement of the temporo-maxillary joint. 

(12) Necrosis of the jaw. 

TREATMENT.—Prophylactically, treatment includes oral hygiene and 
the encouragement of frequent mastication during the course of any pro- 
longed illness. When the disease has once made its appearance, the 
local application of an icebag, the administration of salicylates or uro- 
tropin, and the application of iodine preparations are indicated. The 
ingestion of large amounts of fluids must be encouraged. In the pres- 
ence of suppuration it becomes necessary to resort to incision and 
drainage. Pilocarpine hydrochloride in doses of gr. 1/20 may be tried. 

CouRSE AND ProGNosis.—Secondary parotitis is always of bad prog- 
nostic significance, especially when it occurs in the course of typhoid, 
pneumonia, or post-operatively. It is usually an evidence of poor resist- 
ing powers. In favorable cases the mouth becomes moist. 

ParHoLocy.—The gland is hard and enlarged. The interalveolar 
fibrous tissue is infiltrated with the products of the inflammation. The 
epithelium of the ducts undergoes desquamation (stenosis). The process 
may advance to suppuration and gangrene. 

Submaxillary and Sublingual Inflammations.—The etiology and 
pathology are the same as those of inflammation of the parotid. 

SymproMaro.Locy.—In affections of these glands the pain is usually 
referred to the floor of the mouth or to the angle of the jaw. Movements 
of the tongue become painful and difficult. There is dysphagia. An 
enlargement is visible in the floor of the mouth or under the chin or rami 
of the jaws. 

CoMPLICATIONS.—The chief complication is the so-called Ludwig’s 
angina, which is a purulent inflammation involving the floor of the 
mouth and secondary to sublingual or submaxillary suppuration. The 
jaw bone or the periosteum may become involved. 

Salivary Oalculi—EtioLogy.—These calculi occur most often in the 
submaxillary gland. Predisposing causes are the diathése calculatre of 
the French, or the arthritic diathesis of Wright. Mercurialization, for- 
eign bodies (detached tartar from the teeth), salivary stasis, and the 


FRIED FILLETS OF VEAL 


INGREDIENTS : / 
thin slices of veal 2-3 ozs. lard 
flour , salt, pepper 
Method : 


Beat the slices of veal till very thin, dip them in 
flour, seasoned with salt and pepper and fry them 
quickly in hot fat. 

Time: 10 minutes. 


PAPRIKA VEAL 
INGREDIENTS : 


thin slices of veal top of 1 pint milk 

1 onion salt 

2 ozs. margarine - pinch of paprika 
Method : 


Cut up onion into rings and fry in hot margarine 
till a golden brown. Sprinkle with paprika and 
salt ; add beaten slices of veal. Cook gently with 
the lid on, occasionally adding very little water, for 
about 1 hour. Add the top of the milk and let it 
simmer for another 10 minutes. 

Time: 1 hour. If slices thin, 1 week’s ration is 
sufficient for 4 persons. 


FILLETS OF VEAL IN MILK 


INGREDIENTS : ) 
thin slites of veal 1 pint milk 
2 ozs. Margarine a salt, pepper 

Method : 


Fry the well-beaten slices of veal in hot margarine 
for 1 minute om ‘both sides. Pour the milk over 
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them, season with salt and pepper to taste and 
simmer gently until soft. 





Time : 4 hour. 
VEAL STEW 
INGREDIENTS : 
1 week’s ration of veal 2 ozs. lard 
I-onion salt 
1 tomato paprika 


Method : 


Chop up the onion very finely and fry in hot fat 
till a golden brown. Add tomato and paprika to 
taste and meat cut into small cubes. Season with 
salt and cook it gently on a very low flame, with the 
lid on, only adding a very little water when 
necessary. 

Time: 1 hour. Sufficient for 3-4 persons. 


PORK 


When the Butcher says: “* There is nice pork 
this week.” 


Pork in itself is so tasty that you do not need to 
add much to it to produce a nice dinner. The only 
thing is, that being rather expensive, the same 
trouble as with veal, you have to eke it out very 
carefully to make the rations last a few days. 
pork chops have to be cut rather thickly, they will 
not go a long way. If roasted whole you only 
get one really good hot meal out ofit. My experience 

as been that the best value is the boneless pork you 
very often find at the butcher’s these days. If you 
cut thin slices from this boneless meat you will 
that 1 week’s rations will last for 4 meals. 
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fingers or floor, decomposing and sticky foods. Acids and alkalis have 
the same effect. Pyorrhea and pus from an alveolar abscess may act in 
the same way. The abuse of tobacco and the use of strong condiments 
are not guiltless. Stomatitis with violent edema is reported by Dabney 
as due to eating Brazil nuts. Nursing mothers with stomatitis may infect 
their babies. 

(ce) Thermal irritants, such as very hot or cold foods or drinks, are 
familiar factors. 

(2) Condition of Tissues as Affected by the General State.—General 
and wasting diseases may so lower vitality as to permit the action of the 
irritants mentioned, such as tuberculosis, syphihs, typhoid and the exan- 
themata. Chronie diarrhea, rheumatic fever, nephritis and gout are 
often complicated by stomatitis. Renshaw adds neuropathic (herpes) 
and metabolic influences. 

(3) Exreretion of Saliva——The saliva may exerete irritants, such as 
mereury, lead, iodids, and phosphorus, but the process is then apt to be 
ulceiative. 

Symproms.—-Catarrhal stomatitis is most frequently seen in infants, 
whose first trouble 1s due to the pain that prevents taking nourishment. 
In such eases there is restlessness and more or less fever. In violent 
eases the mucous membrane js very red, swollen and hot. At. first there 
is a simple, dry erythema, but a catarrhal process soon supervenes, with 
an abundant mucous discharge. In older children and adults there is 
no elevation of temperature, but after the teeth have appeared the gums 
may be very puffy and painful, bleeding easily at the slightest touch. 
The breath becomes unpleasant. In the more severe eases, the neighbor- 
ing lymphatic glands are involved. The whole bueeal lining may be 
affected without partiality. The true saliva is always diminished and is 
occasionally inhibited, but later on excessive secretion of mucus fills the 
mouth and drools from the lips of children and mentally deficient or 
careless adults. 

Diagnosis.—A mistaken diagnosis is impossible, though it 1s most. 
important to determine whether the trouble is primary or secondary. 

ComMPlLicaTions.—-The complications of primary cases are few and in- 
frequent. Diarrhea is sometimes seen in infants and children. Vomit- 
ing may follow ineffectual efforts to eject. the ropy mucus. Regional 
adenitis has been noted. KEezema of the chin may be due to the drool- 
ing excretion. Convulsions, also, have been reported. Superficial ulcers 
may arise from a violent process or too strenuous therapeutic applica- 
tions. Catarrhal stomatitis is often associated with pellagra, sprue and 
acute infectious diseases—espccially measles, searlet fever and typhoid 
—and may depend upon gastro-intestinal derangements affeeting the 
pharynx and tonsils, from which the inflammation may extend. 

TREATMENT.—Its treatment is of the simplest character. The vast 
majority of cases ect well if let severely alone. Harm is oftener done 
by too vigorous therapy. Any obvious cause should, of course, be re- 
moved. A purge at the beginning is rarely out of place. Until teeth 
appear, only the very gentlest applications should be made to the mouth. 
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Babies’ mouths are oftener injured than helped by rubbing, and Bed- 
nar’s aphthwy may be so produced. The pain is best relieved by the 
local application of a 1-2 per cent. solution of cold soda bicarbonate or 
borate, every half hour, while the infant is awake. This should be 
administered by means of a dropper or a swab of cotton. Feeding at 
usual intervals should be maintained with spoon or dropper, or even 
gavage, if sucking is too painful. If the trouble proves intractable 
after a few days, Dunn recommends that a 1 per cent. solution of silver 
nitrate be employed with great gentleness once in 24 hours and the 
mouth washed carefully with cold sterile water after each applica- 
tion. A pinch of borax should then be introduced into the mouth. 
Older children and adults rapidly recover when the cause is removed. 
Goadby thinks mild acid lotion best followed by application of galvanic 
eurrent, if obstinate. Osbourne recommends: 


ly 

" Quinine bisulphatis ................. 2c eee wl gram = (grain 1,543) 
ACC DOLIC koa weaned cece Paw seater ans do. grams (grain 77.16) 
Syripi ipecncuanhi ...........0. cee eee “ @ (De. Bee. (3, 6.76) 
GIN COTINE 2 nctcecrure eae sone aa Neen e ees ean woe Ca tS 6.76) 
Aque menthea: piperitw .............0.0.. oe NU. Cee. CES 6.76) 


M. Sig. Dilute one tablespoonful with an equal quantity of warm water and 
use on the tooth-brush or as a mouth wash. 


This is one of the very best applications the author has ever used. 
Astringents (as witch-hazel) are necessary in chronie forms. Be sure to 
see that no nasal or pharyngeal obstruction exists. 

Procnosis.-—-The prognosis 1s only serious in marantice children whose 
difficult nourishment is thereby complicated. Repeated attacks interfere 
with dentition and promote decay of the teeth afterward. The condition 
also may become very trying in typhoid fever or other protracted diseases 
and interfere very much with the taking of food. 

PatrHoLoay.—The pathology has been sufficiently indicated, though 
sometimes occluded mueous glands look like blackheads over the surface. 


Aphthous Stomatitis 


SyNONYMS.—Stomatitis herpetiea, vesicular stomatitis, follicular 
stomatitis, maculofibrinous stomatitis. 

The variety of synonyms indicates the numerous efforts to designate 
the characteristic features of this form, as well as the controversy that 
the interpretation of the lesions has elicited. Both Moss and Riesman 
consider herpes of the mouth a distinet condition. It 1s really a simple 
eatarrhal stomatitis in which lesions, like subepithelial vesicles, sur- 
rounded by a red zone, have made their appearance. 

Eriovocy.—No satisfactory etiology has ever been decided upon. 
Microorganisms of high and low degree have in tirn Seen arrested on 
suspicion and discharged after a variable period of trial. Jt may be the 
result of nerve toxemia, which produces its effects in the mouth, on ac- 
count of obseure local conditions there. Jt is popularly associated with 
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‘‘disordered stomach’’ and is often precipitated by dietetic imprudence 
in those predisposed. Gerstenberger considers it due to lack of water 
soluble vitamin B. 

SymptoMs.—No ave is exempt except, possibly, infaney. The dis- 
ease begins with ttle reddish spots or aphthve on the interior of the lips, 
cheeks, and tongue, though they may be found also on the gums and 
palate. These spots are extremely painful and interfere seriously with 
nourishment. The lesion soon becomes vesicular and is very rapidly eon- 
verted into a yellowish, abraded spot, hardly deep enough to be called an 
ulcer, in uncomplicated cases. Sometimes it resembles a false membrane. 
Successive crops may appear, though the individual lesion does not last 
more than a few days and heals without scarring. ‘The saliva is abundant 
and may flow from the mouth. Several aphthe may coalesce, forming a 
large, irregular lesion. Constitutional disturbanee is very slight or ab- 
sent. The breath is not affected unless actual ulceration is added. It is 
a self-limited trouble and rarely exeeeds a week in duration. 

DraGnosis.—The condition is readily recognized by inspection, though 
it has been confounded with foot and mouth disease, in which the vesic- 
ular lesions extend over the neighboring integument. In doubtful cases 
the previous history (such as ingestion of raw milk from diseased cows) 
must decide the case. 

ComPLICATIONS.—A phthous stomatitis may be compliated by ulcera- 
tion and herpes of the lips and skin. It may be associated with neuras- 
thenie states, pregnancy and lactation, and in the latter ease it will prob- 
ably prove obstinate. The first dentition is a specially favored period 
for this variety of stomatitis, which adds materially to the already 
sufficient difficulties of feeding at that time. 

TREATMENT.—There 1s some diversity of opinion as to the proper 
therapy, but all agree that nitrate of silver—preferably, in the writer’s 
experience, the solid stick—is most efficacious for the actual lesion. 
Mouth washes and potassium chlorate are considered unnecessary by 
Cabot, but advised by Dunn, who considers that the elimination of the 
potassium chlorate through the saliva is most salutary. Feeding should 
be carried out as in the simple form, Yeast, tomatoes and orange Juice 
in the dietary will relieve according to Gerstenberger’s theory. 

Proanosis.—The prognosis is good in the main, though the process 
may be most. obstinate and recurrent in adults, who then often exhibit 
distressing complications, such as extensive herpes. Development may 
suffer, owing to the difficulty in feeding delicate children. 

PatrioLocy.— The pathology has not been agreed upon, though the 
presumption is in favor of a macnlovesieular eruption, in which the 
lesions are modified by the logation. 


Thrush 


Synonyms.—Myecotic stomatitis, soor, mugnet, sprue, stomatitis hy- 
pomycetica. 

Errotocy.—This is a form of stomatitis due to a fungous infection, 
most. frequently seen in children, but also in debilitated adults. 
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THRUSH it 


Oidium albicans and Saccharomyces albicans buccalis divide the 
odium of causation. Castellani considers it due to many different fungi, 
chiefly of the Monilia Persom group. The biological position of the para- 
site 1s, aS stated, still undetermined. It is a yeast or a mold, and may be 
either, depending upon the case, seizing on the delicate mucous membrane 
of the child’s mouth, if the latter is at all injured. Transmission is 
afforded by infected fingers, nipples or utensils in practically all cases, 
and the disease may become epidemic in infant asylums. Debilitated 
adults are also likely to become victims. 

Symproms.—The first sign—though occasionally preceded by a sim- 
ple stomatitis—is the appearance of small whitish spots on the tip and 
edges of the tongue and ou the inner sides of the lips, where the mucous 
membrane is most liable to injury during the act of sucking. The spots 
grow in size, coalesce, and may line the entire inner surface of the mouth. 
The resemblance to flecks of eurdled milk is striking, and the lesions are 
slightly raised above the level of the mucous membrane. The patehes 
can be removed forcibly without always drawing blood, but the proceed- 
ing is very painful. Sucking, chewing and swallowing cause much suf- 
fering, The saliva is rather more scanty than in other inflammations of 
the mouth and is distinetly aeid in reaction. This comparative dryness 
may be a predisposing factor to infection. The fungus may spread to 
the tonsils, pharynx and down the esophagns, and even invade the stom- 
ach. In one of the author’s cases, where it complicated typhoid fever, 
the gullet was so obstructed as to necessitate gavave, which had to be 
repeated every six hours, so rapidly did the growth refill the channel. 
It was the cause of death. 

Draanosis.—The diagnosis is made by the microscopical examination 
of some one of the patches removed for the purpose. Specks of milk 
are thus readily distinguished. It is practically the only fungous form 
attacking the mouth in this way. Authorities are still divided as to the 
proper classification. For many years the mold, Oidium albicans, bore 
the entire responsibility, but several authorities—-notably Cabot and 
Dunn—doubt the evidence and insinuate that a yeast funeus may be 
actually to blame. Probably there is more than one parasite capable of 
producing the lesions. Complications oecur chiefly by the extension to 
neighboring parts or, rarely, even by metastasis through the blood to the 
brain and kidney. Eezema of the nates too is not wneommon. It is 
more apt,to be associated with exhausting diseases, such as diabetes, 
tuberculosis and typhoid, as stated above. Marasmic, neglected and dirty 
children are ready victims, It is rare in a healthy person of any age. 

TREATMENT.—~-Prophylactic.—Cleanliness of the infant’s mouth and 
of all feeding utensils is imperative. Rubber nipples and bottles should 
be boiled after each use. In the case of the breast-fed, the mother’s nip- 
ples should always be washed with borie solution followed by boiled 
water, before each nursing. Patients suffering from the disease should 
be rigidly separated from the unaffected. 

Curative.—As a curative measure, the best is the gentle persistent 
use of a saturated solution of boric acid after each feeding. In very 
obstinate cases, the areas may vield to the application of a 1 per cent. 
aqueous solution of formalin. Should the esophagus become involved 
the tube used for gavage should be anointed with a saturated solution 
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of borie acid. Minute doses of calomel have been recommended for 
this, but signally failed in the case referred to above. 

Feeding with a spoon or dropper may become necessary, and is 
recommended by Dunn in every case, when the bottle is being intro- 
duced to infants. 

Proenosis.—The prognosis is good in ordinary cases, if treatment 
can be carried out thoroughly and general health maintained, but be- 
comes very serious in the debilitated or when the fungus invades other 
narts, especially the esophagus. 

PatnoLocy.—The thrush patches grow on both squamous and cylin- 
drical epithelium and are composed of mycelial threads and spores of 
the fungus, together with epithelial cells, bits of food, a few leukocytes 
and some fibrin. Food and medicine may discolor the patches. The 
threads grow between the epithelial cells and may'’even penetrate the 
squamous layer, rarely reaching and invading blood-vessels, through 
which metastasis, already mentioned, may take place. On cylindrical 
epithelium it cannot grow so readily, as there is only one layer of cells. 
It clings tenaciously and usually, though not necessarily, causes bleeding 
on efforts at removal. Some forms show only sporulation, like yeast, 
and others—the more common—have threads and spores. 


Ulcerative Stomatitis 


SYNONYMS.—Stomacace, phlegmonous stomatitis, putrid sore mouth, 
trench mouth, uleeromembranous stomatitis. 

DEFINITION.—It is an inflammation of the mouth restricted to the 
possessors of teeth, and characterized primarily by ulcers at the margin 
of the gums and, later, extending to the other neighboring parts. 

EtioLocy.—Predisposition is necessary and is found in dirty mouths 
with carious and neglected teeth. Undernourishment, debility and over- 
exertion are influential. Mercury, lead and phosphorus are peculiarly 
prone to facilitate the trouble, for which, most probably, the fusiform 
and spirochete combination of Vincent is finally responsible, though 
absolute proof is lacking. The presumption is favored by the invariable 
presence of this combination, its contagiousness and its disappearance, 
when healing is complete. It is present in many normal mouths, which 
may be ‘‘carriers.’’ Ancillary organisms with tranma may be necessary, 
also. The frequency among soldiers has been ascribed to the antiluetic 
treatment often administered to them, which makes the gums sore and 
therefore more vulnerable. Prolonged use of aspirin and antfpyrin was 
incriminated by Bristow. 

Symproms.—Stomatitis ulcerosa is attended by moderate fever, 
which, even in adults, may reach 102° F. (38.8° C.). There is also loss 
of appetite, restlessness and pain on efforts at eating. The gum swells 
at the tooth margin, turning a dark purple often, and protruding be- 
tween the teeth, especially toward the front, in severe cases to the back 
also. The affected area is very tender and bleeds on the slightest prov- 
ocation. The gum becomes softened and separates from the tooth, with 
a yellowish ulceration in the fold of tissue thus formed. These ulcers 
may spread irregularly on the gums to the lips, cheeks and edges of the 
tongue. The teeth may be loosened and even drop out. Salivation is 
profuse and the breath becomes horribly offensive, the odor clinging 
obstinately to the secretions of the mouth and being probably due to the 
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necrotic tissue that is cast off under specific bacterial influences. The 
neighboring lymph-nodes are enlarged and apt to be tender. The proc- 
ess lasts about a week and then the ulcers begin to heal. Dunn does not 
consider simple cases contagious, though the disease may spread through 
asylums. There are several special varieties of this type which demand 
separate notice. 

CunicaL Varieties—Mercurial Stomatitis—Mercurial stomatitis 
was one of the first to be recognized, and is due to the overuse of the 
drug by susceptible subjects. Sometimes one dose is sufficient, and 
repeated small doses worse than a single large dose. It is known as 
salivation or ptyalism, from its most conspicuous feature. Pre-existing 
diseases, such as nephritis or cirrhosis of the liver, are thought to favor 
it, and pyorrhea certainly predisposes. It was held that the mereury 
injured the tissues in excretion and laid the gums liable to bacteria. It 
has no. clinical peculiarities. 

Uleeromembranous Form.—The uleeromembranous form—trench 
mouth, or trench gums, as it is commonly known—has come into great 
prominence, in consequence of its prevalence among the English soldiers 
in the great European War. According to Bowman, it is a spreading 
affection of the gums, especially around the last molar tooth, the tongue, 
mucous surface of the cheeks and tonsils. Wells contends that it begins 
in the pharynx or nose and spreads forward, but Barker and Miller 
consider that it always starts on the gum. Ulcers soon appear, which 
spread laterally everywhere except on the tonsils, where they go deeper. 
They are covered with a white friable membrane, which is much more 
easily removed than in diphtheria, though it then—as in that disease— 
leaves a raw bleeding surface. It strongly resembles scurvy, with easily 
bleeding gums, salivation and loosening, tender teeth. The last feature 
may become so marked that mastication 1s almost impossible and debility 
and emaciation may result. The breath is peculiarly fetid, and a corre- 
sponding horrible taste is complained of. The submaxillary and sub- 
lingual glands are almost always involved. The temperature may reach 
105° F. (40.5° C.), though many cases do not exceed 102° F. (38.8° C.), 
and in most there is no fever. Severe mental depression is a conspicuous 
and distressing feature. Violent forms may eventuate in gangrene, and 
some so-called cases of noma may be of this nature. The hard palate 
has been perforated. It is clearly communicable and has been spread by 
careless dentists, though the more usual modes of conveyance are common 
eating and drinking utensils. 

This form of stomatitis accompanies the sprue or psilosis of the 
tropics, which is characterized by a very obstinate and relapsing frothy 
diarrhea. 

Recurrent Type.—Lach describes a recurrent type of ulceration of 
the mouth which is very obstinate. It is more common in women and 
follows acute infections—even chicken-pox in one case. Spots appear 
on the lips, cheeks, palate, gums and tongue, beginning as rounded ulcers 
with white sloughing bases and surrounded by an inflammatory area. 
They are very tender and slowly enlarge. On the lips the process re- 
sembles pemphigus vegetans. Tuberculin and Wassermann tests are 
negative. One case lasted ten years and finally yielded to nitrate of 


silver. 
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Gonorrheal stomatitis, though more common in the new-born, due to 
maternal infection, was, in a case reported by Mayhew, apparently con- 
tracted in a dental chair. There were hemorrhagic areas over the pillars 
and velum with a white, clinging exudate over the palate, cheeks, lower 
lip, dorsum of the tongue and oropharynx. There was an ulcer on the 
frenulum. The nose was not affected and there was no odor. No ade- 
nitis was appreciable. Relief was obtained in 48 hours by the use of a 
saturated solution of thymol and 2 per cent. nitrate of silver three times 
: day swabbed on. A raw bleeding surface was left which gradually 

ealed. 

Diaenosis.—The diagnosis is easily made by inspection, but should 
be confirmed by cover-glass preparations from the exudate which, stained 
with carbol-fuchsin, readily reveal Vincent’s organisms (the fusiform 
bacillus and spirochetes), in the trench form often associated with amebe. 
Scurvy is to be distinguished by the absence of ulceration, the presence 
of petechial spots and much less offensive breath. Pneumococcic ulcera- 
tions do not give necrosis. The white necrotic gums, pain and smear 
preparations are conclusive, according to Goadby. Vincent’s angina is 
a frequent and prominent consequence and the infection may even be 
found on the genitalia. Foot and Mouth Disease may show dusky ulcers 
on lips, gums and tongue after the vesicles burst. 

Comp.iicatTions.—Of complications, noma, pyorrhea alveolaris and 
adenitis deserve mention. 

TREATMENT.—Prophylactic.—Prophylaxis consists in the proper care 
of the mouth and teeth. This is most effective. If the disease has devel- 
oped, the removal of the cause, when possible, is the leading indication. 

Curative.—Responsible drugs should be suspended and the mouth 
cleansed with antiseptic washes, such as hydrogen peroxid or liquor 
antisepticus. Chlorate of potassium is highly esteemed by many, both 
locally and by internal administration. If used in the latter way, a 
sharp lookout for its toxie effects, such as drowsiness, suppression of 
urine, heart weakness and even cyanosis, should be observed, especially 
in children. 

The mercurial form is best met, after discontinuance of the drug, 
by antiseptic washes and by penciling the affected area with a 2 per 
cent. aqueous solution of chromic acid, immediately neutralized with 
soda bicarbonate in saturated solution. If the pneumococcus is re- 
sponsible, Flexner advises optochin. 

The trench mouth requires isolation and yields readily to the fol- 
lowing: 


2 

Vini ipecacuanh®... 0.0.0... eee f3ss (15 ¢.c.) 
GI COMM cise bok iosewalsaweiae errs ere £31 (3.75 e.c.) 
Liquoris arsenicalis..............02 0000 q.s. ad £31 (30 ec.) 


This must be used as a mouth wash and should also be gently but firmly 
swabbed on the uleers twice a day. The teeth should be cleaned with a 
few drops on the brush, none of the mixture being swallowed. Bowman 
claims cures in 3 days by this means. Goadby recommends chromic 
acid, as in the mercurial form, but Ellis considers Bowman’s method 
superior. Arsphenamin applications, either in solution or suspension in 
glycerin 3 or 4 times a day, are highly recommended, as is the Carrel- 
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Dakin solution also. Churchill’s tincture of iodine followed by 20 per 
cent, silver nitrate or fresh sodium perborate, 1 dram to one-half glass 
of hot water every one-half hour, as a mouth wash is Stillman’s reliance 
after touching the affected area with 10 per cent. neosalvarsan in 
glycerine. 

The following spray is considered specific by Gunston: 


i 

Vini ipecacuanhl ..........ce eee eee {3 vi (22.5 «@e.) 
Glycerini 

Liquoris potassii arsenitis .............. fBv (18.5 ee.) 
Hydrogenii peroxidii q.s. ad ............ {3 xvi (473.11 cc.) 


tT. Sig. Use as spray twice a day. 


It is especially intractable if associated with anaérobes, when iodine 
and acid alcohol are the best application. 

Driscoll treats all ravages of Vincent’s combination with intravenous 
injection of 1 per cent. solution of antimony and potassium tartrate, 
freshly prepared and in freshly distilled sterile water. 5 c.c. is given 
slowly and in two or three days 10 c.c. may be similarly administered. 
He claims permanent cure after six doses at two or three day intervals. 
Be sure to get in the vein or results will be very painful and worthless. 


_ Mercurie cyanide 1 per cent. after cleansing with peroxide of hydrogen 


apphed on cotton swab is recommended by Corby. 

Proanosis.—Most simple cases get well in 10 days or 2 weeks, but the 
recurrent form is very obstinate and death is not unknown in the epi- 
demies in the trenches. Ellis reports a fatal case in a servant maid 24 
years old. In leukemia it is apt to be the final complication. 

PatrroLoay.—The lesion is very characteristic. It is a necrobiosis. 
Uleeration occurs after separation of the swollen border of the gum from 
the tooth, in which a purulent exudate is formed, and beneath which 
necrosis takes place. 

Vineent’s organisms are found in almost all cases, and generally com- 
hined with amebe. When they are cultivated artificially with anaérobic 
precautions they emit the same foul odor that characterizes the breath 
of the victims. Ulcerative stomatitis resembles fetid bronchitis. The 
condition has not yet been communicated to experimental animals. The 
association of spirochetes and amebe suggested Bowman’s arsenic ipecac 
compound, given above, as a promising weapon of attack. They are 
obligate anaérobes, serophils and are Gram-negative. The bacillus re- 
sembles the Bacillus'‘diphtherie, but 1s larger. It is fusiform and often 
has a transverse, colorless band around the middle. The spirillum is like 
that of relapsing fever and goes deeper into the tissues than the bacillus. 
It is slender, with pointed ends, and shows from five to eight wide 
irregular convolutions. 


Stomatitis Gangrenosa 


Synonyms.—Noma, cancrum oris. 

ErioLocy.—The cause of this form of stomatitis has never been finally 
agreed upon. There may be several different microdrganisms capable of 
the crime, under varying predisposing circumstances, most of which have 
oeen incidentally mentioned. Preponderance of testimony is in favor of 
Vincent’s combination, which, with many contaminating associates, is the 
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most frequent inhabitant of the affected area. The comparative absence 
of inflammatory reaction around the gangrene resembles the behavior of 
the tissues in Vincent’s angina and is cited as corroborative of this view 
of the etiology. The observation—that ulcerative stomatitis, known to be 
due to this microérganism, precedes most cases—is a further point in its 
favor and has been produced in dogs by it. Coeci and bacteria of many 
other kinds throng the affected area, and peculiar filamentous forms have 
also been found. 

All cases may not be alike and it may spread through hospitals like 
the old gangrene, to which they gave the name. It is an ancient affection, 
having been reported by Hollander Battus in the sixteenth century, when 
it must have been more frequent than now. The moist, foggy coasts of 
the northern part of Europe are more often visited by it than the 
southern and interior countries. It is rare in America. 

SymptToms.—This is a rare form of stomatitis and is characterized by 
a rapidly spreading destruction of the tissues. It involves the cheeks. 
gums, and alveolar process. 

There is apt to be, first, a catarrhal or ulcerative stomatitis, which 
may be overlooked, but soon there is a severe swelling of the side of 
the face which is marked by ‘‘a fatty gloss and waxy pallor.’’ Con- 
trary to expectation, this is not very tender to the touch, but discloses a 
hard, diffuse infiltration. On examination of the mouth, a spreading 
uleer will be found, with a greenish black center, emitting a foul odor 
which may have been the first thing to attract attention. The cheek is 
soon penetrated by a black fissured scablike mass and the destruction 
may extend to the eye or down on to the neck. The jaw may be de- 
stroyed and the teeth fall out. A zone of demarcation is not invariable 
before death. There is great variation in the suffering and constitutional 
disturbance. Some children continue playful, retain their appetites and 
have little fever; but more usually there is rapid toxemia, coma and 
death from exhaustion. The submaxillary lymph-glands are enlarged. 
Noma is almost always confined to one side of the face. It 1s occasionally 
found in the external ear and external female generative organs. Metas- 
tases in the stomach and colon have been described by McCorrick. 

Diaenosis.—The diagnosis is not difficult in a typical case. Rarely 
an ulcerated gum with abscess formation may simulate gangrene, but 
thorough evacuation and antiseptic treatment will promptly arrest the 
former. 

SEQUEL2.—Catarrhal pneumonia from inhalation of septic material, 
and nephritis, are serious sequele. 

ASSOCIATION WITH OtTnerR Disrases.—Stomatitis gangrenosa is itself 
a terrible complication of many infections. 

Though sometimes a primary affection, it is more commonly associated 
with some infectious disease, especially measles, diphtheria, scarlatina, 
typhoid or dysentery, more rarely cerebrospinal fever, pneumonia and 
tuberculosis. Children between two and five years of age are the 
readiest victims—particularly girls. 

TREATMENT.—Prophylactic.—Prophylaxis is limited to a careful hy- 
giene of the mouth, especially in the infections already referred to as 
most likely to afford encouragement to the process. Ulcerative stomatitis 
may eventuate in this form and should accordingly be the more vigor- 
ously attacked. 
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Curative-—As soon as the disease is recognized, no time should be 
lost in its thorough extirpation by surgery, without awaiting a line of 
demarcation, which may never form. The actual cautery can follow 
the knife advantageously to insure completeness of removal. After- 
ward frequent inspection should be resorted to and any suspicious spots 
removed. Jt is apt to recur, so plastic operations should not be per- 
formed until such danger is surely over. Intravenous and intramus- 
cular injections of galyl in 6 cgm. doses stopped the process rapidly, 
in one case reported by Peters, after surgery had failed. 

Prognosis.—This condition is fatal in most cases; few patients re- 
cover (about 15 per cent.) and these become horribly disabled and dis- 
figured. Promptness and thoroughness of treatment save some but, if 
pneumonia or nephritis set in, recovery is not to be expected. 

PatHOLoGy.—The process is that of a spreading gangrene with slight 
or no inflammatory reaction in the surrounding tissues. There is no 
suppuration and little tendency to demarcation, although the latter may 
form and a slough be cast off. 


Bednar’s Aphthe 


SynonymMs.—Uleera pterygoidea, ulceration of the palatine angles. 

ErioLocy.—It is a bilateral, svmmetrical and superficial ulceration 
of the hard palate, far back. It is seen only in the newly born and in 
infants in the first weeks of life. Bouveret’s ulcers in typhoid fever 
on either side of the fauces above the tonsils arise in much the same way. 

Symptoms.—The ulcers are about the size of a pea, surrounded by 
a bright red zone and covered by a firmly adherent yellowish-white mass. 
They are very painful and interfere seriously with nursing. The lesions 
may not be absolutely the same size nor invariably bilateral; they may 
be joined by a bridge or may attack the raphe. 

DiaGNosis.—The diagnosis is easily established by inspection. 

TREATMENT.—Prophylactic.—The prophylactic treatment consists in 
avoiding rough washing or wiping of the mouth—especially after thrush 
has oceurred. A hard nipple or pacifier is an abomination. 

Curative —A 2 per cent. solution of silver nitrate daily, applied to 
the affected places, affords prompt relief. 

Prognosis.—The prognosis is good. 

PatHoLoay.—Pathologically it is a pressure necrosis with secondary 
invasion by cocci, occurring in the parts of the mucons membrane which 
are most tightly stretched. The cause is a local injury from forcible and 
routine washing of the mouth or prolonged sucking on rubber nipples 
or pacifiers. It is certainly less frequent since these factors have been 
recognized than it formerly was. 


Ulcer of the Frenum 


Uleer of the frenum is seen in subjects of whooping-cough. It is 
due to pressure of the tongue against the teeth during paroxysms. 


Perléche 


Synonyms.—‘‘Bad corners,’’ foul angles of the mouth. Chelitis Mi- 
grans. 
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DEFINITION.—This is an ‘‘impetigo’’ of the commissures of the lips 
and extends into the mouth. It is seen chiefly in children of school age, 
but adults are sometimes affected. It is very contagious and spreads 
through common drinking cups, towels and mouth kisses. According to 
Lane, it is much more frequent than is recognized, and has been epidemic 
in schools. 

Etiotocy.—Lemaistre, who first—in 1886—described the disease, 
blames an anaerobic streptococcus for it, and Lane, in 1916, agrees with 
him, though he admits that several other kindred microérganisms may 
share the responsibility in individual cases. Small diplococei have been 
found but not proven causal. The germ disappears as healing progresses. 
The carelessness and untidiness of many children predispose them to the 
condition. 

Symptoms.—At first there is a mother-of-pearl color and a dryness 
in the corners of the mouth. The latter causes the patient to lick the 
affected part frequently. This disposition is always suspicious. The 
involved area then becomes macerated and a pellicle is discharged which 
Jeaves a reddened and fissured, but rarely an ulcerated, spot. There is 
pain and burning, which also causes a child to suck in air through the 
corners. There is no swelling of the lips in uncomplicated cases, nor 
any scarring afterward, though there may be some temporary discolora- 
tion. 

Dragnosis.—The disease sometimes superficially resembles herpes 
labialis and genuine impetigo, but is really liable to confusion with 
syphilis only, from which it is distinguished by the history, constitutional 
and other local signs of lues, as well as by the Wassermann test. Per- 
léche is confined to one region, while syphilis is not. 

CoMPLICATIONS.—There are no complications. 

TREATMENT.—Prophylactic.—The disease is prevented through clean- 
liness and avoidance of contagion. 

Curative.-—Several methods of curative treatment are advised. 
Nitrate of silver (10 per cent. to 50 per cent.), diluted tincture of iodin, 
and sulphate of copper have their advocates. André claims a cure of 
a very obstinate case with 5 per cent. chromic acid. Dunn recom- 
mends boric ointment first to soften the scabs and then advises touch- 
ing with nitrate of silver, which is to be followed by boric ointment 
continuously. 

Proanosis.—Most eases will heal without any treatment, but proper 
therapeutics hasten the cure. 

Fordyce’s Disease is characterized by minute white and yellowish 
nodules under the mucosa of the cheeks and hps. It never appears on 
the palate or tongue, but is very intractable. 


Pyorrhea Alveolaris 


SYNONYMS.—Rigg’s disease, periostitis alveolaris dentalis. 

DEFINITION.—This is a,destruction of the pericemental membrane and 
inflammation of the gums overlying the affected teeth. Riesman recog- 
nizes a local and a systemic form. This condition is almost universal 
after middle life. 

Eriotoay.—Benedict and Riesman both consider heredity a causal 
factor, especially in the gouty systemic form. Carelessness and neglect 
of the teeth, trauma resulting from stiff brushes, toothpicks or threads, 
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produce the atrium for infection for which the multitude of oral deni- 
zens are eagerly waiting. 

While not rigidly specific, Ulrich calls these cases a ‘‘streptococcico- 
sis.’’ Both the viridans and hemolyticus, as well as the pneumococeus, 
are criminally concerned. 

The entameba for which Bass claimed so much responsibility has been 
largely exonerated from blame. Williams suggested that it might be a 
beneficent scavenger, as he found it in 35 per cent. of mouths of healthy 
children from 5 to 7 years of age; but it increases in frequency and 
numbers in institutional subjects, especially if they have dirty teeth. 
Herbivorous animals are exempt. 

SyMpPtToMs.—The mucous membrane of the gums becomes deeply con- 
gested and separates from the teeth when the pericemental membrane is 
destroyed. Pockets are thus formed between the gum and the dennded 
teeth, which may extend down into the alveolar process. These are filled 
with pus, food débris and saliva which can be expressed mechanically. 
The teeth are tender, and even without decay may loosen and fall out, 
owing to recession of the gums. This may become a chronic and in- 
tractable disorder and a source of systemic poisoning, as the inflammatory 
products, as well as the decaying food particles, are being constantly 
swallowed or absorbed locally. Bad breath is a characteristic symptom. 

Diaanosis.—The condition is easily recognized on careful inspection, 
as several teeth are generally affected, most commonly the incisors first. 

Osler’s test—by which the condition is detected if any offensive odor 
clings to a thread drawn between the teeth at the gum margin—seems 
rather severe, as tenacious food remnants are often responsible for dis- 
agreeable olfactory appeals in this locality. 

ASSOCIATION Wit OTHER Disrases.—Pyorrhcea alveolaris may be an 
early indication of diabetes mellitus and tabes dorsalis. Various sequel 
consequent upon resulting oral sepsis will be referred to under that 
subject. 

TREATMENT.—Treatment is largely in the dentist’s hands, as far as 
the local process is concerned, but there should be active and constant 
association with the internist, in order to obviate and relieve the possible 
systemic consequences. All salivary deposits should be removed and the 
teeth cleaned and polished. The gums should be treated with stimulating 
applications which possess germicidal powers, such as tincture of iodin. 
Though injections of emetin are no longer generally used, some Ipecac 
may be added to mouth washes, in order to discourage the ever present 
entamebe, despite the small, if any, part they are now credited with in 
the pathogenesis. Optochin has been recommended for pneumococcic 
cases, 

Tilden claims that no pyorrheea nor tooth caries will occur if the diet 
is free from salt meats and refined flours; 1.e., if we keep our alkaline re- 
serve. Howe emphasizes the importance of an ample and available sup- 
ply of calcium. 

‘‘The Defensive Diet League of America’’ has attempted to popular- 
ize these notions. 

Diet for pyorrhcea requires minimum of fats, sweets and heavy meats 
and maximum of fruits, grains and vegetables; i.e., alkaline dietary. 

Prognosis.—Pyorrheea alveolaris is a most obstinate and protracted 
trouble which requires the utmost care, persistence and thoroughness in 
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order to effect eradication. Unfortunately, the condition is not always 
or commonly detected until it has gained a firm foothold, and it is then 
impregnably intrenched about many teeth. 

PatrHoLogy.—There is, in the local form, a denuding of the dentine, 
where the enamel, the gum, epithelium, periodontium and cementum 
come together, by the deposition of salivary calculi. This is the only 
place in the body where bony tissues are unprotected. The systemic 
form may arise from vascular disorders in the pericemental membrane, 
following upon such constitutional diseases as nephritis, gout, tubercu- 
losis, syphilis, diabetes mellitus or arteriosclerosis. The deposits here 
are too high up on the root to be seen, and are said to be derived from 
the blood, being urates in gouty cases. 


Fetor Oris 


SYNONYMs.—Bad breath, offensive breath. 

ErTioLogy.—The etiology is very varied. Some cases seem to be hered- 
itary. The writer knows of a family in which bad breath has been 
manifested in three generations and in several members of each: a sort 
of ‘‘heirloom’’ handed down, which none of them perceive in each other. 

It is observed in all forms of stomatitis, caries of the teeth, pyorrhea 
alveolaris, local septic conditions, adenoids and enlarged tonsils, espe- 
cially when the erypts hold cheese-like masses of epithelial débris, bac- 
teria and food remnants, which on mechanical disintegration emit a 
fearful odor. Nasal catarrh and sinus troubles may be responsible. The 
source is sometimes further down in the digestive tract, such as esopha- 
geal diverticula, containing decomposing food, and all forms of gastric 
and intestinal eatarrh. MRolleston says that cirrhosis of the liver may 
give a characteristic odor to the breath, which resembles dried and de- 
composing blood. Stagnation in the large bowel may facilitate the re- 
absorption of volatile fecal products, and the subsequent elimination of 
the latter through the respiratory passages may impart a distinctive 
smell. Diseases of the larynx, bronchi and lungs—such as ulceration, 
fetid bronchitis and gangrene—produce offensive breath. 

Certain infections, such as diphtheria (chiefly from its local ravages) 
and typhoid, are attended by characteristic odors, and all febrile con- 
ditions impart a heavy smell to the respiration. Diabetes, especially 
with ketonuria, has the acetone or fruity breath, and the.odor of am- 
monia may be due to uremia. The new-mown hay smell is strongly sug- 
gestive of pyemia. Tobacco and alcohol impart characteristic odors, as 
do also certain drugs, such as phosphorus, asafetida, bromids and 
iodids. Arsenic produces a smell like onions; this is sometimes useful 
as a therapeutic guide, when the drug is administered hypodermatically. 

As Osler points out, the two most common causes are pyorrhea al- 
veolaris and chronic lacunar tonsillitis. 

Symproms.—This condition involves both the taste and smell, and 
a breath which is disagrecable to one person may not be so to another. 

The symptoms are chiefly objective, as in the most objectionable cases 
the patients are often totally unaware of their trouble. 

TREATMENT.—The treatment is etiological, though antiseptic and 
aromatic mouth washes and gargles are helpful in disguising the worst 
features. 





PBACTICE OF MEDICINE—TICE 
9S Remove from Volume VII pages 1-58 inclusive and insert therefor these New Pages, 1-58 inclusive. 


ORAL SEPSIS 21 


PROGNOsIS.—The prognosis depends upon the ability to remove the 
cause, and this is often difficult, even when discoverable. 


Oral Sepsis 


ErroLogy.—The mouth is the largest and most patulous orifice of the 
body, and, moreover, the least able to defend itself against infection and 
abuse. Substances are put into it and kept there that no other part 
would tolerate. It opens up at birth and, in many cases, still unclosed, 
adds terror to the death agony. It early becomes infested with innumer- 
able reputable and disreputable microdrganisms, styled by Cigrand ‘‘the 
menagerie of the mouth,’’ which may, in the careless or debilitated, 
establish themselves impregnably in the various recesses of the oral 
cavity. Consequently septic processes sooner or later arise, with disas- 
trous consequences to the subject. 

As to the causation, saliva and bacteria He their respective advo- 
cates as being the original offenders, but so far no satisfactory changes 
in the salivary content or reaction have been discovered, at least such 
as would render the teeth and gums peculiarly lable to infection. The 
affinity of various bacteria for certain tissues and the transmutation of 
some different forms are insisted npon by Rosenow. Acid fermentation 
of carbohydrates is accorded the chief réle by Gies, who advises a return 
to the ancient Roman custom of closing meals with fruits, especially ap- 
ples, which remove or neutralize the offending material. Brushing the 
teeth disposes of three-fourths of the bacteria ‘and tobaeco chewing may 
have some palliation and even virtue in the same direction. 

Diagnosis.—The diagnosis can only be made by very careful inspee- 
tion, supplemented by x-rays, which should he taken by one well versed 
in this locality and skillful in interpretation. Shadows at the apices 
of teeth roots practically always mean infection, but sometimes a dis- 
charging sinus and even a granuloma does not cast a shadow. Devital- 
ized and bridged teeth should always be considered with suspicion. No 
physical examination is complete without a careful study of the mouth. 
The teeth may have been blamed too much, but they will bear watching. 
Sometimes the mouth changes are secondary, but not as often as some 
seem to think. 

ASSOCIATION WITH OTHER DisEAses.—Pyorrhea alveolaris and bad 
breath, considered above, are closely associated with this condition, as 
well as alveolar abscess and various forms of uleeration. While William 
Hunter deserves the honor of calling scientific attention to the dangers 
of oral sepsis, the subject was suggested by Hippocrates, who thought 
constitutional effects might follow dental lesions, though he was mainly 
concerned with dentition’ Benjamin Rush, one of the Signers of the 
Declaration of Independence, observed that rheumatism, dyspepsia and 
epilepsy were all relieved by the removal of offending teeth. Miller, of 
Berlin, also, deserves to be mentioned as a pioneer in this subject. 

The teeth are the most frequent sources of trouble here, and we now 
recognize their enormous importance to health, as well as to our pulehri- 
tude and happiness. Woods Hutchinson says, ‘‘A man is known by the 
teeth he keeps.’’ People with poor teeth are not apt to have good health, 
and many with poor health are apt to have poor teeth. There is very 
marked progress now being made in dental research and dental thera- 
peutics, to the great and lasting benefit of the race. Efforts were for- 
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merly concentrated on keeping the teeth in the jaw for cosmetic, masti- 
catory or musical reasons without much, if any, consideration of possible 
remote effects on the general system. Bridges were engineered, crowns 
conferred, and dead, infected roots filled, with resulting perennial gum 
boils. These focr need not be in any acute or obvious activity, but 
chronic processes, undetectable except by 2-rays, may be responsible for 
the most disastrous outcome. The patients frequently do not notice the 
condition and are astonished when attention is called to it or when its 
connection with some systemic disease, for which relief is sought, is 
suggested. A realization of this danger now gives dentistry the added 
and higher aim of the prevention and cure of systemic diseases. It is a 
highly specialized branch of surgery. 

According to Thoma, the mode of distribution is sixfold: 

(1) By continuity. Necrosis of the maxilla, invasion of the antrum 
and sinuses may follow. 

(2) Infection of the gastro-intestinal tract through the continual 
swallowing of pus is strongly presumed but not agreed to by all. Smith- 
ies has shown that bacteria are present in 87 per cent. even of acid 
stomachs; so that normal gastric juice may not be such a perfect anti- 
septic, and its feeble powers may be completely overcome by a persistent 
and unremitting onslaught from the mouth. Gastrie and duodenal ulcers 
may thus be entailed, as well as appendicitis and colitis. 

(3) Lymphogenous infection. Lymph-glands are often involved in 
the vicinity of gum boils and sore mouths, and then those of the neck 
may succumb. This condition is more frequent in children, and perhaps 
tuberculosis may thus gain access oftener than we think. Cantani has 
reported a number of such cases. Infection may follow the lymph-spaces 
of nerve-trunks and so reach the brain and cord. 

(4) HWematogenous infection. Lesions without direct outlet, such 
as blind abscesses and periodontal cysts, are most lable to be a source of 
absorption into the blood. This is the most frequent method. 

(5) Indirectly a chronic mouth infectidén may impose a great burden 
on the system weakened by some other disease. Thoma cites 2 cases 
of endocarditis which resisted every other measure until two unoffend- 
ing teeth, shown by x-ray to be abscessed, were removed, and then cure 
promptly followed. 

(6) A subjective sense of pressure and nervous and glandular dis- 
orders may be due to diseased teeth. Many neuralgias are dental in 
origin. The functions of the endocrinous glands—especially the thyroid, 
pancreas and adrenals—may be seriously disturbed by carious teeth, 
resulting in hyperthyroidism and diabetes. In general medicine, sepsis 
and pyemia may be due to decayed or abscessed teeth. Severe cases are, 
fortunately, rare, but there are a great number of vague medical condi- 
tions that are probably due to such causes and may eventuate into some- 
thing more serious, in case the general resistance is lowered in any way. 
Some of these nondescript conditions may he seen ‘‘in disproportionate 
fatigue from slight exertion, inability to do a full day’s work,’’ benumbed 
mental activity, loss of weight, ‘‘irregular variations in temperature’’ 
sometimes called ‘‘febricula’’—that opprobrium of diagnosis, which we 
always blush to inscribe. Jeukocytosis and secondary anemias are often 
observed. Primary pernicious anemia was long ago attributed to mouth 
infection. Vascular hypertension, nephritis and even arteriosclerosis 
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may supervene, as well as many obstinate arthritides. Even virtuous 
genito-urinary troubles have been ascribed to gum boils. Furunculosis, 
also, has arisen from this cause, as well as erythema nodosum, erythema 
multiforme, and even scleroderma and Raynaud’s disease. Iritis, kera- 
titis and optic atrophy have been proved by Haden experimentally to be 
due to oral infection. Tooth infections are extremely frequent. Black 
reports 56 per cent. in persons under 25 years; 72 per cent. between 25 
and 30; 87 per cent. between 30 and 40; 89 per cent. between 40 and 50; 
and 100 per cent. in all over 50 years. 

Oral sepsis is then a source of ill health in many ways. It harbors 
and distributes disease germs. It may have a toxic effect, slight in the 
otherwise healthy, but disastrous to the debilitated, dissipated or aged. 
It may encourage other infections too weak or too modest to assert them- 
selves independently. Duke thinks it may furnish the alien protein to 
which the patient is sensitized or may increase functional disturbance 
due primarily to independent organic disease, so that anaphylaxis shown 
in angioneurotic edema, nettle rash, etc., may follow. Not every one with 
oral sepsis has constitutional trouble, but it should always be corrected 
for preventive purposes. 

Dragnosis.—Torrens claims that there is a specific type of leukocyte 
found only in oral infections. ‘‘A large lymphocyte, irregular in con- 
tour, whose cytoplasm has a grayish grainy appearance. The nucleus is 
irregular and stains with moderate density, frequently cuboid or ovoid 
with one flattened side.’’ This is not due to pressure. ‘The cytoplasm 
frequently shows vacuole and acidophil granulations. Technique must 
be perfect and Ines and early tuberculosis distinguished by their history 
and other symptoms. Haden, however, denies this conclusion after 
much study. 

Guthrie contends that a green stain extending up on the tooth is 
suggestive of pyelitis. It is associated with lack of vitamin C and is 
characterized by a distaste for acids, which cannot be distinguished from 
bitter substances. 

Weber reports dark pigmented spots on the oral mucosa not con- 
nected with Addison’s Disease, but with tuberculosis elsewhere and also 
in pernicious anemia. 

Haden found more bacteria at the roots of dead tecth whose #-rays 
were negative than in those that showed abscesses. 

TREATMENT.—The treament should be carried out by the dentist and 
physician in cordial codperation. Under these conditions the prognosis 
is often very good; but measures must be prompt. 

The teeth are as important as the tonsils and should not be any more 
ruthlessly spared or sacrificed. Especially should milk teeth be pre- 
served to their allotted span, that the Jaw may develop and the perma- 
nent set mature. Vaccine therapy—even the autogenous—often dis- 
appoints. The author agrees with White in his claim that all infected 
teeth should not be removed at once, as the chance of making any more 
autogenous vaccine will then be lost, or too violent a reaction may thereby 
be stirred up in those already heavily infected. Curettement of the 
socket is often necessary. Emerson says a patient is rarely cured by 
attention to the teeth alone. The process has extended to other parts 
and must be relieved and broken up in them also, where, alas, too often 
it has become impregnably intrenched. 


24 STOMATITIS 


Early and thorough eradication of the focus then is essential, which 
may involve a real surgical operation. Mere extraction and blind eu- 
rettement may really do harm by leaving behind some thereby invigorated 
infection as Burns and Black found out. 

In chronic cases with leukopenia nuclein must be given to relieve the 
anaphylaxis that this is thought to indicate. 

ParHoLoagy.—Impacted and unerupted teeth, obscure pericemental 
inflammation and affections of the dental pulp, such as irritation from 
improper filling and infection from obscure decay, with consequent 
pyorrhea and alveolar abscess, are the chief pathological conditions. 

Of the innumerable bacteria present, Thoma enumerates 16 patho- 
genic species, 5 of which are strict anaérobes and dangerous denizens. 
The Streptococcus hemolyticus in acute, and the Streptococcus viridans 
in chronic abscesses, are the most common. Pneumococcus and gonococ- 
cus are less frequently seen. In carious teeth or in the roots is the best 
possible place for these germs to find lodgment and remain undisturbed. 
Safe there from our natural defenses, they acquire high resistance, by 
being kept irritated and exercised by the pressure of mastication. The 
socket 1s a true gomphosis joint and especially favors infection, because 
it has no capsule and an abundant blood supply. Dental decay in chil- 
dren is often due to oral ingestion of carbohydrates, especially holding 
candy in the mouth. Repeated stomatitis, as stated, is influential in 
the same direction. Soft foods make soft teeth. 


Leukoplakia Buccalis 


Synonyms.—Leukoplasia oris, psoriasis lingus, ichthyosis buecalis, 
smoker’s tongue. 

Et1oLocgy.—Adult males who smoke are the chief victims. It is rare 
in women, even when they use tobacco, and unknown in children, though 
Montgomery reports a case In a luetic boy of sixteen, who had no other 
small vices. 

Heat from tobacco smoke or glass-blowing seems to cause this condi- 
tion, and other local irritants such as broken teeth, irritating food and 
aleohol, are occasionally responsible. Syphilis has probably been un- 
justly aceused, but it certainly does not confer Immunity. 

SyMPTOMS.—This is a chronic affection of the mucous membrane of 
the mouth, especially of the tongue, characterized by the development of 
whitish or yellowish slightly elevated and indurated patches, which are 
either fissured or smooth. 

The symptoms are not prominent subjectively, though a vague sense 
of discomfort and perversion of sensation may be complained of. The 
subject unconsciously rubs his tongue over the affected areas and so 
keeps them irritated, though no pain is felt ; but there is a not unfounded 
apprehension of malignancy which depresses the spirits. At first there 
are deep red patches, oftenest on the tongue, but soon invading the lips, 
gums, cheeks and palate, which thicken up and turn bluish-white. Warty 
excrescences may develop, which increase the danger of epithelioma. 

Diaanosis.—The disease has to be distinguished from syphilis, which 
ig more apt to ulcerate and has corroborative lesions elsewhere. 

TREATMENT.—The treatment consists in the removal of all sources 
of irritation and prompt surgical intervention, on the slightest threat 
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of warty development or ulceration. Radium and salvarsan are some- 
times useful. 

Procnosis.—The condition is chronic and very obstinate, though, ac- 
cording to Osler, recovery has been observed. Carcinoma follows in 
about 20 per cent. of cases. 

ParHoLogy.—Pathologically, the process is neither psoriasis nor 
ichthyosis, but a hyperkeratosis of the horny layer of the mucous mem- 
brane. There is excessive activity of the deeper layers of the epidermis 
with infiltration of the congested papillary processes with leukocytes. 


Ageusia 


Ageusia, or loss of taste, may occur temporarily through local condi- 
tions, such as dryness from mouth breathing. It is then general. It is 
partial and may be more permanent in affections of the chorda tympani 
nerve, particularly in certain forms of facial paralysis, where the lesion 
is located in the petrous bone. Ageusia from glossopharyngeal involve- 
ment is quite unusual. Anesthesia of the mouth in fifth nerve lesions 
impairs taste, and all forms of stomatitis are attended by varying degrees 
of disturbance. 

Hyperageusia 


Hyperageusia is hysterical. Epileptic aur occasionally are gusta- 
tory and suggest a lesion in the uncinate gyrus. 


Parageusia 


Perversion of taste, or parageusia, is often seen in hysteria and, 
regularly, in febrile cases as well as in most chronic diseases, where it 
is one of the main causes of anorexia. Reisman refers to a case, non- 
diabetic, of neurasthenia and moderate arteriosclerosis which had a con- 
stant sweet taste. Many uremics complain of a fearful taste resembling 
carrion, and the ‘‘dark brown’’ oral sensation of the ‘‘morning after’’ 
is familiar to the dissipated. The fetor oris of chronic constipation, 
referred to above, is sometimes perceptible to taste, especially on waking. 
In two otherwise obscure cases of the author’s, inadequate renal function 
was finally found to be responsible, though no albumin or casts were 
ever discovered in the urine. Injection of phenolsulphophthalein showed 
where the trouble was. 

There are still some cases, in which an ineradicable and inexplicable 
bad taste exists, that defy all efforts at investigation and relief. Such 
patients should be carefully watched, as the symptom may be a premoni- 
tory hallucination of insanity. 


Geographical Tongue (Eczema of the Tongue) 


This is not strictly a disease, but a propensity in young children 
especially, though shared with adults, to an irregular desquamation of 
the epithelium of the tongue, leading to denuded patches of varying and 
fantastic shapes. It begins as elevated, flattened, whitish spots on the 
dorsum of the tongue, which may come and go suddenly or change their 
shapes by fusion or extension. Pepper associated this condition with 
morbid cravings of the appetite, and it is commonly regarded as con- 
nected with chronic gastric disorders, though it certainly often persists 
after their apparent relief. It may be hereditary. 
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Pathologically it is an irregular heaping up of poorly formed epi- 
thelial cells. The causes are unknown. Speculation has been rife, but 
vain. Heredity and gout and even syphilis have been accused. A tro- 
phoneurosis has been suggested. It is certainly most often associated 
with gastro-intestinal disturbances, but no specific parasitic cause has 
been discovered. 

Diaqnosis.—This condition cannot be confounded with any other. 
The tongue is no longer the diagnostic criterion it once was and its 
coatings retain, chiefly, pathological interest. Any one on a liquid diet, 
especially milk, will have a white, furry tongue, because mastication 
becomes unnecessary. Both clean and coated tongues are found in 
digestive disorders. Typhoid and scarlet fever cling most obstinately to 
their special lingual appearances but not always successfully. A dry, 
beefy tongue, in asthenic cases, is more ominous than a moist, coated 
one. Any of these may temporarily assume the geographical appearance. 

TREATMENT.—No treatment is necessary, and would be futile, the 
condition being harmless. It disappears spontaneously, but may return 
several times. 


Nigrities (IIairy Tongue, Black Tongue) 


This condition is scarcely more than a pathological curiosity. It 
consists in the great elongation and cornification of the epithelium of 
the filiform papille which become discolored. It begins on the center 
of the dorsum of the tongue and spreads to the edges, though the hue 
gets lighter. It is obstinate and may recur after removal by scraping, 
af by frequent applications of peroxid of hydrogen or solutions of 

Tax. 

It is seen in dyspeptiecs, syphilitics and hypochondriacs, and may be 
due to some obscure defect in nutrition or the ravages of some undis- 
covered parasite. No age is exempt, though it is a very rare affection. 
So-called black tongue may also be due to the growth of mucor. 

White tongue, associated with a very bad taste, is more apt to be uni- 
lateral. The epithelium and papille become white. 


Glossitis 


ErioLocy.—The most frequent causes of glossitis, or inflammation of 
the tongue, are the bites of insects, burns, the tearing of the organ in 
an epileptic convulsion, or on a rough tooth. Tobacco, too, is sometimes 
suspected. Of the infections responsible for this condition, small-pox, 
erysipelas and scarlet fever are mentioned, but generally a severe stoma- 
titis has preceded. Chronic glossitis may be due to streptococcus, sac- 
charomyces and Friedlander’s group. 

Symproms.—Glossitis, as distinguished from other inflammatory con- 
ditions of the mouth, is usually traumatic or associated with some infec- 
tious disease. It is marked by great swelling, so that the organ may 
protrude from the mouth and interfere seriously with the taking of 
nourishment, phonation and even respiration, by pressing upon the 
epiglottis and soft palate. If traumatic in origin, the point of injury 
may be covered with a necrotic membrane. Fever, pain and enlargement 
of lingual lymphatics is common, and abscess may develop. A chronic 
form sometimes followed by atrophy has been described. So-called Moel- 
ler’s Glossitis is characterized by abnormal smoothness of the tongue’s 
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surface and a loss of papille with a tendency to ulcer formation. Acids 
are especially painful. 

TREATMENT.—The condition is unmistakable and is treated by cold 
and demulcent applications, with an early resort to surgery, if pus can 
be located or tension becomes extreme. Olive oil is the best application 
and vehicle for sore tongue. 

Proenosis.—The prognosis is generally good, though a fatal issue in 
forty-eight hours is not unknown. 

Ulcers of the tongue are traumatic, tuberculous, syphilitic and neo- 
plastic. They are thus described by Handfrield Jones. The traumatic 
are of varied depth, a pinkish yellow color and apt to be painful. The 
edges are indurated and sloping. 

The tuberculous form is shallow, grayish yellow and also painful. 
The edges are sinuous and not undermined, but sloping. 

The syphilitic and neoplastic are both deep and gray in color and not 
painful, locally, though there is often referred suffering in the malignant 
forms. The edges of the luetic form are punched out, ragged and under- 
mined, while the neoplastic are raised, everted and ragged. 

Treatment is etiologic. The prognosis is good except in the tubercu- 
lous and malignant forms. 


Blastomycosis 


Blastomycosis of the tongue is very rare. It presents itself as a 
warty tumor at the base, and may extend to the larynx. New claims 
its ‘‘ready relief’? by iodin locally and potassium iodid internally. 
Radium, too, has been advised. 


Glossodynia 


Glossodynia, or neuralgia of the tongue, may be due to lingual ton- 
sillitis, to which local therapeutic efforts must be accordingly directed. 
The congenital midline protrusion of the hard palate has been desig- 
nated Torus Palatinus. It is more frequent in females and thought by 
some to be a sign of tuberculosis, syphilis, pulmonary osteo-arthropathy 
or degeneracy, though no conclusive evidence therefor has been adduced. 
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CHAPTER IIT 


DISEASES OF THE PANCREAS 
By Henry Joacuim, M.D. 


General pathology, p. 29—General diagnosis, p. 31:—Evidence of pan- 
creatic disease as determined from the feces, p. 31; Examination of 
the duodenal contents, p. 34; Tests for disturbed internal secretion. 
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pancreatic ducts (sialo-angitis, sialodochitis), p. 36; Panereatic cal- 
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parenchyma, p. 46; Acute hemorrhagic pancreatitis, p. 46; Pan- 
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p. 53—Diseases of the stroma, p. 55—Chronie interstitial pan- 
creatitis, p. 55—Chronic interlobular panereatitis, p. 56; Inter- 
acinar pancreatitis, p. 58. 


GENERAL PATHOLOGY 


A systematic clinical study of diseases of the pancreas was begun 
about twenty-five years ago. Prior to this our clinical knowledge of this 
organ was rather fragmentary and rudimentary, and was incommen- 
surate with its physiological importance. Isolated pathological data 
were limited to accidental postmortem or operative findings. Physically 
inaccessible to direct examination on account of its deep anatomical 
position and environment, functionally interdependent upon gastric, 
hepatic and duodenal digestion, it eluded the skill of the older clinicians 
as a factor in the production of disease. 

Physiologically, the pancreas has two distinct functions: one, the 
internal or metabolic function, concerned mostly with sugar metabolism 
(see Diabetes, Vol. IX, Chapter VI, pp. 69-134) and growth and de- 


' pendent upon the integrity of the islands of Langerhans; the other, the 


external or alimentary function. This article confines itself entirely to 
the pathology and symptomatology of the latter. 

Since the diagnosis of pancreatic diseases depends almost entirely 
upon the study of the physiological deficiencies and aberrations of this 
organ, or of the changes produced in adjacent organs and structures, a 
brief practical survey of the chief anatomical and physiological data 
will be considered. From a diagnostic standpoint the following anatom- 
ical relationships are of importance: , 


(1) The pancreatic head is almost completely surrounded by the 
duodenum. 
29 
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(2) The anterior, surface is separated from the stomach and colon 
by the lesser peritoneal sac, A small part of the general peritoneal cav- 
ity impinges against the antero-inferior angle: 

(8) Closely hugging the head of the pancreas and often imbedded 
in it is the common bile-duct. 

(4) Posteriorly, the following structures have some significance in 
pancreatic pathology: the aorta, inferior vena cava, mesenteric, portal, 
renal, and splenic vessels, the receptaculum chyli and crura of the dia- 
phragm. The spleen, left kidney and suprarenal body are in contact 
with the tail of the pancreas. 

(5) Inferiorly, the jejunum is in relation to the body of the pan- 
creas. 

(6) The practical anatomy of the ducts will be considered in the 
discussion of their anomalies. 


Physiologically, as demonstrated by Pawlow, the pancreatic juice is 
secreted during gastric digestion and not during the intervals. The 
gastric juice must, in addition, contain hydrochloric acid. This is the 
normal stimulus to the secretion of the pancreatic juice, since by its 
action on the duodenal mucosa it generates a substance called secretin, 
which is the pancreatic hormone (Bayliss and Starling). The juice 
which is secreted possesses no digestive properties while in contact with 
the pancreatic alveoli and ducts, Normally it becomes activated only 
upon its arrival in the duodenum. IIere it comes into contact with the 
enterokinase, which is secreted by the mucosa of the small intestine. 
This, by its action on the inactive trypsinogen, converts the latter into 
the ferment trypsin. In the duodenum the bile acts as the activator of 
the pancreatic lipase. Under ordinary circumstances neither bile nor 
enterokinase enter the pancreatic ducts. It is said that calcium salts 
possess activating properties for both the proteolytic and lipolytic fer- 
ments. As far as is known, the starch-splitting ferment needs no activa- 
tion. Concerning the milk-curdling ferment, little more is known than 
that it acts on unboiled milk and not on boiled milk (Einhorn). 

This leads up to the question so important in pancreatic diseases: 
Why does not the pancreas normally digest itself? The physiological 
principle enunciated in the preceding paragraph offers a satisfactory 
explanation. If under any circumstances duodenal contents find their 
way into the ducts or alveoli, the factors which produce autolysis or self- 
digestion become potent. The duodenum is safeguarded by the rapid 
combination of the pancreatic juice with the acid chyme, by the lability 
and ease of destruction of the excess ferment by intestinal bacteria, or 
perhaps by the presence of an antitryptic ferment in the blood or intes- 
tinal mucosa which neutralizes its action. This antitryptie substance is 
highly developed in the Ascaris lumbricoides (round worm), which 
thrives in the duodenum, and explains its immunity to pancreatic diges- 
tion. 
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GENERAL DIAGNOSIS 


The pancreas may be the seat of gross and extensive pathology with- 
out there being any clinical manifestations during life, and with little 
or no functional disturbance. This is explained by the probable com- 
pensatory action of the other digestive and bacterial (intestinal) fluids. 
Negative clinical or laboratory findings do not therefore exclude the 
possibility of organic structural changes in the pancreas. 

In the diagnosis of pancreatic insufficiency we study its effect on the 
digestive functions and on sugar metabolism. Normally the pancreas 
digests proteins to the stage of amino-acids. It is the only digestive fluid 
which acts upon the nucleins (cell-nuclei) and changes neutral fats into 
fatty acids, soaps and glycerin. It acts upon both boiled and unboiled 
starches. Interference with any or all of these functions results in defi- 
ciency of the digestion of these substances. 

In general we have three methods of investigation: 


(1) Examination of the feces for the presence or absence of the 
products of pancreatic digestion. 

(2) Duodenal intubation according to the method of Einhorn, which 
permits a direct study of the pancreatic juice as it is secreted. 

(3) Internal secretory activity as determined by a study of the 
sugar tolerance and the Loew adrenalin test. 


Evidence of Pancreatic Disease as Determined from the Feces.— 
For general diagnostic purposes a modified Schmidt intestinal test-diet 
(see Diseases of the Intestines, Vol. VII, Chapter XI) may be taken. 
It consists of some milk and cocoa, two slices of bread and butter, 
or toast, rice broth, rare steak or chopped beef, potato, and a dessert. 
Carmin in capsules, or charcoal tablets, may be used for stool demar- 
cation. Grossly, the pancreatic stool is bulky, white, clay-colored 
or asbestos-like in appearance, exceedingly offensive, and coated with a 
floating, oily layer. Acholic stools due to biliary obstruction present 
much the same appearance and cannot be differentiated by & gross exam- 
ination. Often both conditions coéxist. 

A small specimen of the feces is placed upon a microscopical slide to 
which a drop of Lugol’s solution has been added. The specimen and 
reagent are thoroughly mixed upon the slide with a glass stirring rod 
and examined under a cover glass (air-bubbles should be excluded) with 
the diaphragm shut down and with a 1/6 lens. 

AZOTORRHEA.—On glancing at the specimen, one may be impressed 
with the large number of transversely striated muscle-fibers with well- 
preserved nuclei under the sarcolemma. To this condition the term 
azotorrhea (literally a flow of nitrogen) has been applied. A better and 
more suggestive name is creatorrhea. One must exercise a little caution 
before drawing a conclusion of pancreatic insufficiency from the pres- 
ence of this manifestation Without further corroborative evidence. In 


32 DISEASES OF THE PANCREAS 


achylia gastrica the connective tissue surrounding the muscle-fiber re- 
mains intact, and therefore when the meat-fiber encased in this con- 
nective tissue capsule reaches the duodenum, it is protected from the 
action of the pancreatic juice. In this condition one can to some extent 
overcome this gastric creatorrhea by cutting the meat transversely to the 
direction of the muscle-fiber, before ingestion, thereby opening up the 
intact connective tissue envelop and exposing the fibers to tryptic action. 
On the other hand, the pancreatic juice is deficient in cases of achylia 
due to the absence of the hormone excitor, i. e., the hydrochloric acid. 
The author has often seen the creatorrhea and diarrhea in these cases 
yield to large doses of hydrochloric acid. 

Another factor in the presence of creatorrhea is a hyperperistalsis 
(catharsis) or the presence of a gastrocolic fistula (lientery). Neither 
of these conditions permits intimate or sufficient contact for the proper 
completion of pancreatic digestion. Excessive indulgence in meats some- 
times results in an excretion of undigested fibers. To recapitulate, crea- 
torrhea signifies: 


(1) Excessive meat intake. 

(2) Faulty gastric digestion—achylia gastrica. 

(3) Hyperperistalsis from catharsis, enteritis, etc. 

(4) Gastrocolie fistula (carcinoma, ulcer). 
(5) Pancreatic insufficiency. 


There are two other tests which may be resorted to in the demon- 
stration of tryptic deficiency. They are somewhat more complicated 
and time-consuming and ‘are no more conclusive than the simple micro- 
scopical examination. They are: 

Sahli Glutoid Test—Weyland observed that gelatin hardened in 
formalin (glutoid) escaped the action of the gastric juice but not that 
of the pancreas. He applied this therapeutically by prescribing drugs 
that acted as gastric irritants in these capsules. Sahli conceived the 
idea that this method could be utilized in the diagnosis of tryptic insuffi- 
ciency. He administered substances in these capsules, which are quickly 
broken down and absorbed in the duodenum as soon as they are liberated 
and are rapidly eliminated in the urine or in the saliva. Either iodo- 
form, potassium iodid, or salol may be used. Jodin may be detected 
in the saliva or urine within a period of two hours when iodids are 
utilized in performing the test, or salicylurie acid in the urine when 
salol is used. A simple method which the author has used for the detec- 
tion of iodids in the saliva consists in placing a calomel tablet upon or 
under the tongue, which in the presence of iodin turns to a yellow color 
by the formation of the yellow iod:d of mercury. Recently the author 
has found that calomel tablets were made up with starch. Instead of 
the yellow color a blue color was formed (iodin and starch reaction). 
When salol is used for the test, a blue color is imparted to the urine 
on the addition of a solution of ferric chlorid. One of the objections 
advanced to the Sahli test is the fact that gastric motility enters as an 
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element ; but Sahli eliminates this factor by previously testing the motor 
activity of the stomach. Delayed gastric motility gives delayed or absent 
salivary or urinary reactions. 

Schmidt’s Nuclein Test—This test depends upon the fact that cell- 
nuclei are digested by the pancreatic juice (nuclease ?), Small cubes of 
beef, hardened in alcohol and washed before performing the test, are 
placed in a small gauze or silk bag and ingested with a meal. The 
bag is recovered from the feces and the contents are examined micro- 
scopically after the application of nuclear stains. The absence of any 
nuclei is considered evidence of good pancreatic digestion, provided the 
bag has not been too Jong delayed in its passage through the intestinal 
tract. If exposed too long to the action of the intestinal bacteria, the 
latter decompose nucleins, and a putrefactive karyolysis results in the 
absence of pancreatic digestion. Diarrhea prevents nuclear digestion 
(rapid peristalsis). Kashiwado has modified this test by using the thy- 
mus gland (neck sweet-bread), which is rich in nuelei, instead of the 
beef cubes. For details of these tests, reference may be made to special 
works on the feces. Trypsin can also be directly demonstrated in the 
feces. The tryptic action of leukocytes must be excluded. 

STEATORRHEA.—By this term is understood the presence of an exces- 
sive amount of neutral fat. In the examination of the microscopical 
specimen a great many globular, highly refractile masses are found, 
Normally about 8 per cent. of fat is passed unchanged in the feces as 
neutral fat; the remainder is converted into fatty acid crystals which 
combine with calcium and magnesium to form soaps. In deficiency of 
lipolytie action almost all the neutral fat except milk fat is passed as 
such in the feces. It is quite unnecessary to use stains for demon- 
strating the fat. The needle-shaped fatty acid crystals and the yellow 
waxy calcium soaps are absent. This is of some importance in differ- 
entiating the steatorrhea of acholia, in which there is little interference 
with fat splitting, but only with fat absorption. In the latter condition, 
both fatty acid crystals and soaps are abundantly found. 

It may seem superfluous to say that air-bubbles must not be mis- 
taken for fat, but, on more than one occasion, the author has seen this 
mistake made. Jn all, there are ten differential possibilities which pre- 
sent themselves in the diagnosis of steatorrhea: 


1. Excessive intake of fats or oils (olive and cod-liver) in the 
treatment of inanition and tuberculosis. 

2. Absence of bile in the intestines—acholia. 

3. Diminished absorption of fat from extensive intestinal ul- 
ceration, acholia, amyloid or tuberculous mesenteric 
disease (tabes mesenterica), and from obstruction or 
disease of the thoracic duct. 

4. Hyperperistalsis from catharsis, enteritis, and gastrocolic 
fistula. 

5, The ingestion of indigestible oils, as castor or paraffin oils, 


such as are now in vogue in the treatment of constipation. 
VOL. VII.—8. 
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6. The use of suppositories containing an oily base (theo- 
bromin) or glycerin. Patients often bring a specimen 
of feces for examination, which is procured by means of 
suppositories. 

7. Psilosis or tropical sprue, which is probably associated with 
pancreatic insufficiency. 

8. Pellagra. 

9. The diarrheal crises of hyperthyroidism. In this disease 
there may be an inhibition of the pancreas. 

10. Pancreatic disease. 


Winternitz has introduced an ingenious method for the determina- 
tion of the lipolytic action of the pancreas. It depends upon the fact 
that iodin in oily combination, as in iodipin and sajodin, is not liberated 
except in the presence of the fat-splittang pancreatic ferment. Iodin is 
then demonstrated in the saliva or urine in the usual manner. The 
author has often failed to find iodin in the saliva of patients with essen- 
tial hypertension who were taking sajodin. In some of these cases he 
has been able to demonstrate evidences of faulty pancreatic digestion in 
the feces. Some of these cases improved subjectively on pancreatic and 
intestinal treatment. The presence of excess of starch (amylorrhea) is 
not of diagnostic significance. 

The Examination of the Duodenal Contents.—The presence of oil 
in the stomach causes a regurgitation of the duodenal contents. Vol- 
hard has utilized this by removing the oil and duodenal contents and 
then isolating the former. The pure duodenal juice mixed with bile 
was then examined. This method has been entirely superseded by the 
procedure introduced by Dr. Max Einhorn and known by the name of 
duodenal intubation. The apparatus consists of a perforated metallic 
capsule attached to fine rubber tubing, to the other end of which a 
glass syringe is attached. The capsule is then swallowed with a little 
water and at the end of five or six hours has usually reached the 
duodenum. The pancreatic juice, mixed with the bile, can then be 
aspirated. Rehfuss has somewhat improved the capsule by substituting 
longitudinal slits for the small perforations of Einhorn, which ocea- 
sionally became clogged. For the technic of the introduction of the 
tube, reference must be made to Einhorn’s original articles (see bibli- 
ography at end of article). The aspirated duodenal contents are then 
examined for the presence or absence of the pancreatic ferments. The 
absence of one ferment, as determined by examination, does not neces- 
sarily imply the absence of the others. 

Tests for Disturbed Internal Secretion —These tests include the 
study of sugar tolerance as described in the article on Diabetes, and 
the pupillary adrenalin test of Loewi. In pancreatic disease the inhibi- 
tory action of the pancreas is released from the antagonistic suprarenal 
gland, which responds by its dilating action on the pupil when a drop 
of a solution of 1-1000 adrenalin chlorid is instilled into the conjunc. 
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tival sac (sympathetic stimulation). This test has proved unreliable in 
the author’s experience. > 


Summarizing the tests, we have: 


1. The macroscopic characteristics of the feces. 

2. The presence of creatorrhea. 

3. Schmidt’s nuclein test and the Kashiwado thymus modi- 
fication. 

Sahli’s glutoid test. 

Steatorrhea. 

Winternitz’s sajodin test. 

The, duodenal intubation method of Einhorn. 

Chemical and biological test in the feces. (For further 
details see tests in physiological chemistries. ) 


DWN Oe 


SPECIAL DISEASES OF THE PANCREAS 


For convenience of clinical description the special diseases of the 
pancreas will be considered from the standpoint of: 


1. Excretory ducts. 
2, Blood-vessels. 

3. Parenchyma. 

4. Stroma. 


No sharp lines of demarcation can be drawn in this classification, 
since seldom is one of these structures involved without some implica- 
tion of the others. Therefore, it can hardly be assumed that each 
structure produces a separate elinical pathognomonic syndrome. 


DISEASES OF THE Pancreatic Ducts 


These diseases will be discussed under the following heads: 


1. Anomalies of the ducts. 

2. Inflammations—Sialo-angitis. 
3. Caleuli—Sialolithiasis. 

4, Cysts. 


Anomalies of the Ducts ——Embryologically the pancreas is developed 
from three separate outgrowths which spring bud-like from the 
duodenum: one posterior sprout which later develops into the head, and 
two ventral buds which form the body and tail. The posterior segment 
has a duct which empties into the duodenum (Santorini’s duct), and 
the two anterior segments empty by means of a larger duct (Wirsung’s 
duct). Later, as development proceeds, the three segments fuse. The 
ducts usually retain their identity as they enter the duodenum, but 
communicate at an acute angle within the substance of the pancreas. 
Wirsung’s duct opens in conjunction with the common bile-duct into 
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the ampulla of Vater about 10 em. from the pyloric orifice, and the other 
duct about 8 cm. from the latter. ‘chat portion of pancreatic tissue 
enclosed within the acute angle formed by the ducts is known as Des- 
jardin’s triangle. The arrangement, perviousness, and anomalies of the 
ducts are of great significance in the pathology of pancreatic diseases, 
from the standpoint of drainage and infection. 

The chief variations studied by Opie, who has done most of the work 
on this phase of pancreatic pathology, are: 


(1) The duct of Santorini may be impervious or absent. This 
implies that the whole drainage of the pancreatic juice depends upon 
the larger duct. There is no opportunity for compensatory or collateral 
drainage in the advent of obstruction of Wirsung’s duct. 

(2) Wirsung’s duct may join the common bile-duct some distance 
before it enters the duodenum. 

(3) The common duct may open by a distinct orifice some distance 
from the pancreatic duct. 

(4) Santorini’s duct may open into the duodenum at the papilla 
of Vater in conjunction with the common duct. In that case it usually 
becomes the main duct of the pancreas, and Wirsung’s duct the smaller. 
Occasionally the latter is impervious. 


The significance of these various arrangements of ducts will be 
discussed when the question of pancreatic drainage is considered. 

Aberrant or accessory pancreatic tissue is of no clinical interest, but 
annular pancreatic tissue surrounding the duodenum is of some impor- 
tance because of the possibility of compression of the latter in enlarge- 
ments or inflammations of the pancreas. Congenital deficiency has a 
relationship to a type of infantilism described by Byron Bramwell. 

Inflammations of the Pancreatic Ducts (Sialo-angitis, Sialo- 
dochitis) —ErioLocy.—It is important to notice that the pancreatic duct 
differs from all other ducts in the fact that throughout practically its en- 
tire course it 1s imbedded within the pancreatic tissue (intrapancreatic). 
It is scarcely conceivable how the surrounding parenchyma can escape 
involvement by contiguity. Another factor to be noticed is the almost 
complete absence of unstriped muscular fibers in the duct and pancreas. 
Due to this circumstance, there is an absence of propelling force. Add 
to this the fact that the pancreatic juice is secreted at a very low pres- 
sure, and we have all the requirements which favor stasis and its 
consequences. 

An inflammatory condition of the ducts is usually an ascending one 
from the duodenum (enterogenous) resulting from alcohol, ptomains, 
etc., or originating in the biliary passages (cholangitis and cholelithia- 
sis). It may be toxic or infective (typhoid, mumps). 

Diaenosis.—The symptoms are usually obscured by the pre-existing 
gastroduodenitis (excessive vomiting, diarrhea), or by cholangitis 
(jaundice), or cholelithiasis. If the jaundice persists, if on duodenal 
intubation there are no evidences of pancreatic ferments in the duodenal 
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contents, and if in addition there are evidences in the feces of pancreatic 
insufficiency, the diagnosis of sialo-angitis may be ventured. 

CoMPLICATIONS.—The disease may go on to complete resolution, or 
one of the following complications may arise: 


(1) Acute hemorrhagic pancreatitis and fat necrosis may take place. 
The occurrence of this complication depends upon the arrangement of 
the excretory ducts. If the duct of Santorini is impervious, then no 
provision for drainage exists when the lumen of the only other duct be- 
comes occluded. In consequence, the pancreatic juice is dammed and 
enters the lymphatics and peri-acinar tissues, causing autolysis and in- 
fection (suppurative and gangrenous pancreatitis). 

(2) A low grade infective sialo-angitis is a predisposing factor to 
an interstitial fibrosis (diabetes) or to calculus formation. 

(3) Pancreatic cysts may be formed. 


TREATMENT.—Dvetetic.—Force fluids, restrict animal fats with the 
exception of milk fat, and limit the intake of proteins. 

Medicinal_—This mode of treatment is usually directed toward the 
primary condition, which is either a cholangitis (cholelithiasis), or a 
gastroduodenitis. The goal in treatment is the production of duodenal 
and biliary peristalsis, which aids the removal of the inflammatory prod- 
ucts from the ducts and establishes adequate drainage. This also 
combats the infection and militates against the possibility of serious pan- 
creatic suppuration. One of the best means of attaining all these results 
is by the method of duodenal lavage (Einhorn or Rehfuss) with a 25 
per cent. magnesium sulphate solution as practiced by Lyons. As 
demonstrated by Meltzer, this procedure relaxed the circular muscular 
fibers surrounding the papilla of Vater (Oddi’s sphincter) which, in the 
presence of inflammation, is in a spastic condition. Drainage is thereby 
facilitated for both the biliary and the pancreatic passages. Duodenal 
peristalsis also exerts an aspiratory action upon the ducts. Oarlsbad 
salt (essentially a solution of sodium sulphate, sodium chlorid, and so- 
dium bicarbonate) has also been used on account of its solvent action 
on mucus and antispasmodic effect on Oddi’s sphincter. Atropin may 
be of some benefit. Experimentally, two drugs are found to be ex- 
creted by the pancreatic juice, salicylates and urotropin (helmitol). 
The administration of pilocarpin, which tends to increase the flow of 
pancreatic juice, is contra-indicated, as it has been experimentally dem- 
onstrated to produce fat necrosis and hemorrhage in the presence of an 
insurmountable obstruction of the ducts. 

Surgical.—If jaundice persists and the evidences of pancreatic insuf- 
ficiency become more apparent, it is justifiable to drain the biliary pas- 
sages surgically in order to prevent fatal or serious complications. 

Prognosis.—This depends entirely upon the presence of complica- 
tions and upon the etiological factors. 

PatHoLoGy.—There has never been adequate opportunity for the 
study and observation of uncomplicated cases of catarrhal inflammations 
of the ducts, Only in the presence of calculi or of a complicating 
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hemorrhage has this study been possible. In these cases there is either 
a desquamation of the lining cells of the ducts, or an autolysis. The 
condition may be followed by suppuration and hemorrhage. There may 
be a periductal lymphocytic infiltration, with newly-formed connective 
tissue. This process is essentially analogous to that which oecurs in the 
liver in biliary cirrhosis. The head of the pancreas may be swollen from 
edema or induration from the absence of drainage. If the smaller duct 
is impervious and the pancreatic stasis is complete, there may be a cell 
atrophy of the alveoli and cicatricial changes between the alveoli. 

Pancreatic Calculi or Sialolithiasis —ErTioLoay.—This condition sel- 
dom rises above the niveau of a diagnostic suspicion. It usually results 
from a catarrhal condition of the ducts (stasis) or from an infection 
arising from the duodenum or bile-passages. Occasionally a biliary 
calculus may enter the pancreatic duct, particularly when both the bile 
and pancreatic ducts join before emptying into the duodenum. Con- 
versely, a pancreatic calculus may become lodged in the ampulla, become 
bile-tinged, and be mistaken for a biliary calculus. Pancreatic caleuli 
are sometimes bile-stained. 

SYMPTOMATOLOGY.—Pain is usually the most prominent and agonizing 
symptom. It may resemble that of cholelithiasis. It is usually situated 
in the epigastrium,.is stabbing or spasmodic in nature, and may radiate 
along the left costal margin to the left shoulder-blade or to the left of 
the spine. It abates little or not at all on the administration of large 
doses of morphin, thereby differing somewhat from the pain of gall-stones. 
The pain is probably caused by distension, inflammation of the ducts, 
and pressure on nerve-ganglia, while that of biliary colic is due mostly 
to muscle-spasm, which yields to opium and atropin. The pain some- 
times begins after a hearty meal, as a result of the increased tension 
produced by the alimentary pancreatic secretion. Salivation may accom- 
pany the paroxysm. Sometimes there are evidences of shock, collapse, 
and cardiac insufficiency. When jaundice occurs it is due either to an 
associated biliary calculus, or to compression of the common duct by the 
pancreatic stone, or the enlarged and edematous head of the pancreas. 
Sometimes an impacted calculus at the ampulla will obstruct the common 
duct. There may be evidences of pancreatic insufficiency in the feces or, 
in rare cases, a calcium carbonate calculus may be recovered after a 
painstaking examination. If, in addition to the above symptoms, glyco- 
suria, oxaluria, or bronzing of the skin are present, the diagnosis of 
pancreatic stone becomes probable. X-ray examinations have thus far 
not definitely detected pancreatic calculi. 

Diagnosis.—Lazarus says, ‘‘the presence of ‘gall-stone colic’ without 
icterus, occurring in men, In the presence of azotorrhea, steatorrhea, and 
glycosuria with the absence of gall-bladder enlargement and tenderness, 
should arouse the suspicion of a pancreatic caleulus.’’ From a differen- 
tial standpoint it is necessary to consider: 


1. Pylorospasm, which is usually relieved by heat, atropin, cocain, 
ete, | 
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2. Cholelithiasis, distinguished by bile-pigment in the urine, tender- 
ness over Robson’s point, a palpable or tender gall-bladder, a tender and 
spastic trapezius muscle on the right side, and a tender point to the right 
of the tenth dorsal vertebra (right Boas point). Gall-stones and pan- 
creatic stones may coéxist. 

3. Left-sided renal colic, tenderness of the testicle, downward radia- 
tion of the pain, vesical irritability, hematuria and oxaluria. The latter 
may also be well marked in uncomplicated pancreatic disease. 

4. Intestinal colic, or obstruction (Treitz’s fossa), lead-poisoning 
(Burton’s line). Sometimes a pancreatic calculus produces a paralytic 
ileus. 

5. Inflammation of an undescended or retrocolic appendix. 

‘ 6. Mesenteric arteriosclerotic, vasomotor, and anginal crises—relief 
may be obtained by the administration of nitrites. Usually this is ac- 
companied by an elevation of blood pressure. In pancreatic calculus this 
is usually depressed. 

7. Thrombosis of the mesenteric vessels—melena. 

8. Posterior perforation of a gastri¢ or duodenal ulcer. 

9. Crises of tabes and angioneurotic edema. 

10. Angina pectoris. 


The presence of a concretion in the feces offers the following possibil- 
ities : 

1. Enterolith and intestinal sand, usually consisting of ammonium 
magnesium phosphate or oxalate. 

2. Calcifiec incrustations or ligneous plant residues. 

3. Calcium soaps from the excessive ingestion of olive oil in oy 
treatment of gall-stones (calcium oleate concretions). 

4. Bismuth concretions after excessive or continued ingestion of 
this substance (revealed by x-ray examinations). 

5. Gall-stones—usually cholesterin, or calcium bilirubin, or verdin. 

6. Pancreatic caleulus—calcium carbonate or phosphate. 


ComMPLICATIONS.—The conditions which may complicate the disease 
are: 


Pancreatic hemorrhage, fat necrosis, and pancreatitis. 
Pancreatic abscess. 

Perforation of the stone into other structures (stomach, colon). 
Pancreatic fibrosis with diabetes. 

Cysts. 

Obstruction of the common bile-duct. 

Carcinoma of the head of the pancreas. 


IH STP CO bo 


TREATMENT.—Treatment is directed toward the relief of the parox- 
ysm, the removal or solution of the stone, prevention of further forma- 
tion, and the treatment of the complications. During the acute attack 
it may be necessary to resort to the use of chloroform inhalations if the 
pain does not yield to narcotics. It may be necessary to treat shock and 
cardiae weakness by means of the usual remedies. There are three pos- 
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sible means by which calculi may be removed: first, by solution ; secondly, 
by increasing the flow of the pancreatic juice to mechanically dislodge the 
stone; and lastly, by surgery. It is doubtful whether any chemical 
agents could exert a solvent action; hydrochloric acid has been recom- 
mended. ‘To increase the flow of pancreatic juice, frequent feedings and 
the administration of hydrochloric acid, pilocarpin hydrochlorid, 1/6 
grain (0.01 gram), citric, and lactic acid have all been experimentally 
used. Calomel, judging by its action on the salivary glands (ptyal- 
ism), should exert an analogous effect upon the pancreas. Any agent 
which produces duodenal peristalsis might be of some benefit. Sur- 
gery offers the only sure method. | 

To prevent the formation of calculi, it 1s necessary to treat the sialo- 
angitis and biliary infection. Baldwin thinks that the tendency to 
lithiasis (calcium oxalate) can be controlled by a diet free from cal- 
cium oxalates. Such a diet consists of meat, citrated milk, eggs, sugar, 
butter, wheat, rice, biscuits. In the absence of pancreatic juice, fer- 
mentation of carbohydrates may eventually lead to deposits of calcium 
oxalate; therefore the administration of pancreatic extracts is indi- 
cated. 

Proanosis.—This depends upon the intervention of complications 
such as diabetes, infection, hemorrhage, etc. 

PaTHOLOGY.—The calculus consists of an organic nucleus or matrix, 
composed of denuded, infected, dead, epithelial cell-remnants, mucus, 
leukocytes, and fatty acid crystals. Chemically, the nucleus is composed 
of proteins, fats, cholesterin, leucin and tyrosin. Deposited in and 
about this matrix are the calcium salts of carbonic, phosphoric, oxalic, 
and stearic acids. The calculi are seldom facetted, since they are usually 
not multiple and are not subject to excessive pressure. Their color is, 
as a rule, white and glistening. They are commonly situated near the 
ampulla, where the duct is the narrowest. 

The ducts present the picture of a sialo-angitis. They may be fusi- 
formly enlarged from distension (the pancreatic ranula of Virchow) or 
they may be ectatic or moniliform in appearance (the pancreatic acne of 
Klebs). The caleulus may be accompanied by cyst formation, pancre- 
atic hemorrhage, suppuration, fibrosis, atrophy, ete. 

Pancreatic Cysts.—Of all pancreatic affections, cysts give the most 
direct physical evidences. In general, cysts are classified into two main 
groups: true cysts and cystoids (pseudocysts of Korte). True cysts are 
subdivided into retention and proliferation cysts. Cystoids are usually 
not directly connected with the pancreas, but arise in adjacent structures 
secondarily to some pancreatic disturbance. Clinically or operatively, 
it is often difficult to decide to which group a cystic formation in the 
pancreatic region belongs. Pancreatic cysts may be of congenital origin 
and may be associated with renal, hepatic or splenic cystic disease (dys- 
ontogenetic cysts). Parasitic (echinococcus) cysts are rare. 

EtioLocy.—Any condition which has a tendency to obstruct the ducts, 
such as sialo-angitis, calculus, tumor, or fibrosis, which exerts a constrie- 
tion or a traction on the ducts, is a potential factor in the formation of 
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a cyst. Moderate obstruction of the main duct may cause a simple 
dilatation, the so-called pancreatic ranula of Virchow. Constriction in- 
volving the smaller ducts may cause a multiple, beaded sacculation, 
which Klebs has called acne pancreatica. If to the factor of mild con- 
striction or obstruction an inflammatory, infective, or exudative element 
is added, a true retention cyst develops. Proliferating cysts are true 
neoplasms, such as cystadenoma, echinococcus, or congenital cystic dis- 
ease (multiple). Pseudocysts may ensue upon a pancreatic trauma with 
hemorrhage followed by blood-absorption and cavity formation (hemor- 
rhagic cyst). A pancreatic perforation, either retroperitoneal or situ- 
ated near the left renal region, or in the lesser peritoneal sac, accompa- 
nied by hemorrhage, may give rise to a cyst. If the hemorrhage occurs 
into the lesser sac and the foramen of Winslow becomes occluded by a 
clot or an exudate, an omental cyst is formed. 

SYMPTOMATOLOGY.—The symptoms are identical in all types of cysts. 
They may be classified into three general groups: (1) pancreatic, (2) 
regional, and (3) general. Those referable to the pancreas are quite 
insignificant and are overshadowed and obscured by the regional symp- 
toms. They may be those of a chronic interstitial pancreatitis. To these 
may be added the signs of hemorrhage, fat necrosis, and acute inflamma- 
tion. 

Regional symptoms depend upon the amount of pressure exerted by 
the cyst upon other organs or tissues. If the duodenum or the pylorus 
is compressed, the symptoms of gastrectasis are produced (copious reten- 
tion vomiting). The portal vein may be compressed, giving the picture 
of hepatic cirrhosis with ascites, or, if the common bile-duct is occluded, 
a persistent jaundice. The symptoms of intestinal obstruction may be 
present either from direct mechanical pressure of the cyst, or from a 
paralytic ileus from interference with the mesenteric vessels, which are 
intimately associated with the pancreas. Pressure on the aorta produces 
aneurysmal symptoms, while that’on the vena cava produces marked 
edema of the lower extremities. Cysts of the tail and body of the pan- 
creas, due to pressure on the left ureter, may give the picture of a hydro- 
nephrosis. In addition to these regional symptoms, there may be adhe- 
sions between the cyst and other organs. 

Of the general symptoms, pain may be prominent or entirely absent ; 
or it may be replaced by a feeling of tension or fullness due to encroach- 
ment upon other organs, particularly upon the stomach. Pain depends 
upon the stretching of the cyst capsule, and upon pressure and inflam- 
matory adhesions to adjacent organs, vessels or nerve-plexuses (girdle 
sensation). 

Physical Findings.—Usually inspection shows a prominence in the 
left hypochondrium, situated above the umbilicus and movable with 
respiration. 

On palpation a tense, sometimes tender, mass presents itself, possess- 
ing respiratory and lateral mobility. Pulsations transmitted from the 
aorta may be felt. The position of the cyst is little influenced by change 
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of posture on the part of the patient, and possesses no spontaneous 
mobility. 

Percussion reveals a dull area almost completely surrounded by 
tympany—gastric above, colonic below. It is important to remember 
that there is always a tympanitic area separating the mass from the liver 
dullness. Gastric or colonic inflation diminishes the size of the dull area 
as the tympany of these organs encroaches upon the cyst. Occasionally 
a thrill or fremitus may be felt in the absence of echinococcus cysts, 
when the contents of the cyst are under great tension. 

Auscultation over the cyst sometimes reveals the presence of bruits 
and murmurs produced hy pressure on the large blood-vessels (aorta 
and cava). These murmurs usually disappear in the knee-chest position. 
The size of the cyst may vary from time to time. A sudden enlargement 
accompanied by the signs of anemia or shock, with severe pain, may be 
due to a large intracystic hemorrhage caused by erosion or stretching of 
the vessels in the cyst-wall. A sudden disappearance or diminution in 
size may be due to an evacuation of the contents of the cyst into the duo- 
denum either by way of the ducts or through perforation. This may be 
accompanied by a profuse blood-tinged diarrheal discharge. Disappear- 
ance of the cyst, with the signs of collapse and peritoneal irritation, may 
be caused by rupture into the peritoneal cavity (dullness on percussion 
in the flanks). The rupture of an echinococeus cyst may be accompanied 
by an urticaria and by eosinophilia. 

X-ray studies are sometimes helpful in the diagnosis of a cyst. The 
duodenal loop is enlarged and compressed. 

Diacnosis.—Large cysts may present no subjective signs. Sometimes 
the cyst is a development of some other pancreatic disease (calculus, 
fibrosis). When a cyst is of sufficient size to become accessible to palpa- 
tion, four general diagnostic possibilities present themselves: 


Is the mass in the abdominal wall? 
Is it intraperitoneal ? 

Is the mass retroperitoneal ? 

. Is it pancreatic? 


we O9 DO Et 


(1) Conditions of the abdominal wall which must be considered are, 
marked diastasis of the upper recti with protrusion of the stomach and 
colon, especially when the patient attempts to assume the sitting from 
the reclining posture, large epigastric hernias, encapsulated abscesses, and 
certain tumors, such as lipomas, rhabdomyomas, Nelaton’s tumors. 

(2) Intraperitoneal cystic enlargements would inelude cysts of the 
liver and spleen, gall-bladder enlargement, encapsulated peritoneal exu- 
dates (ascites), tuberculosis or malignancy, and gastric, intestinal, 
mesenteric, omental, and ovarian cysts. 

(3) The retroperitoneal enlargements which may give rise to con- 
fusion are the renal cystic tumors, hydronephrosis, and suprarenal cysts 
and tumors (hypernephroma with cystic degeneration). Aneurysms, 
cold abscesses (spinal disease), retroperitoneal sarcoma (Lobstein’s 
cancer), and abdominal Hodgkin’s disease are possibilities. 
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(4) The evidence in favor of the pancreas as the site of origin con- 
sists in the position of the cysts. By far the largest number of pancreatic 
cysts present themselves between the greater curvature of the stomach 
and the transverse colon. A mass in this region surrounded by an area 
of tympany, possessing slight respiratory, little lateral, and no postural 
or spontaneous mobility, directs the attention to the pancreas. Varia- 
tions in the size of the mass, which may also occur in a coéxisting hypdro- 
nephrosis, and pulsations and bruits which disappear in the knee-chest 
posture, are important evidence. The pancreas is in such intimate rela- 
tionship with the aorta that the pulsations of the latter are transmitted 
to the cyst. As the pancreas falls away from the aorta in the prone 
posture, these pulsations disappear. This is an important differential 
point in the exclusion of aortic aneurysm, in which the pulsations and 
bruits persist irrespective of the posture. 


Aspiration of the cyst with an examination of the contents for pan- 
creatic ferments is too risky to be utilized for diagnostic purposes. The 
method is furthermore of doubtful utility. 

A large, distended gall-bladder is sometimes difficult to differentiate 
from the gastrohepatic type of pancreatic cyst. The latter is separated 
from the liver by an area of tympany, while the dullness of gall-bladder 
enlargement merges with that of the liver. In rare cases the hepatic 
flexure of the colon is hooked about the neck of the gall-bladder, and 
then the latter is also separated from the liver dullness by a tympanitic 
band. In such a type of case one can resort to the method of Stengel’s 
auscultatory percussion for the determination of the origin of the mass. 
Large gall-bladders move downward, forward, and inward with respira- 
tion, and do not permit of expiratory fixation. Cysts of the left lobe 
of the liver, abscesses, and degenerated gumma must be considered. 
The high position of the left leaf of the diaphragm can not be utilized 
in differentiation, as it is also elevated by pancreatic cysts. Omental 
cysts must be taken into consideration. Cysts of the mesentery may 
occupy the site in which pancreatic cysts usually occur. They are 
situated about the umbilicus and usually present what is known as 
Tillaux’s triad. This consists of (1) excessive mobility, (2) dullness, 
and (3) a surrounding tympanitic area with a small tympanitic 
band crossing the dull area. Omental cysts are usually accompa- 
nied by peritoneal irritation and ascites. Exudates into the bursa 
omentalis are the result of gastric or pancreatic disease and give the 
signs of cysts (cystoids). In diagnosing the low or infracolic type 
of cyst, pregnancy, ovarian cysts, urachal cysts, and distended urinary 
bladder must be considered. Pelvic examination would determine the 
origin of the cyst. Encapsulated peritoneal exudates are usually second- 
ary to perforation of the stomach, gall-bladder, or appendix, or to a 
tuberculous peritonitis. There is usually a history of the antecedent 
disease. The mass is tender, immobile from inflammatory adhesions, 
and characterized by rigidity of the overlying musculature. Splenic 
cysts can be differentiated by the fact that the spleen is never covered 
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by the colon. They are pushed upward by colonic inflation and down- 
ward when the stomach is distended, but are never covered by a tym- 
panitic area, except in perforative peritonitis. There may be evidence 
in the blood of splenic disease. Cysts and tumors of the intestinal tract 
are very movable, and change their position spontaneously (peristalsis). 
Radiographic examination may be of some help in localization. 

A hydronephrosis on the left side is difficult to differentiate from a 
eyst of the body or tail of the pancreas. Both conditions may exist 
simultaneously, due to the pressure of a pancreatic cyst on the left 
ureter. A hydronephrosis resembles cysts in its tendency to disappear 
rapidly. This disappearance may be accompanied by polyuria. A 
simple hydronephrosis is retroperitoneal, and becomes tympanitic on 
inflation of the colon. Cold abscesses from renal or spinal disease must 
be excluded (dorsal or lumbar Pott’s disease). 

When suppuration begins in a previously unsuspected cyst it is 
impossible to make a correct diagnosis. 

CoMPLICATIONS.—The three prominent complications are hemorrhage, 
perforation, and thrombosis. Diabetes due to pancreatic fibrosis may 
occur. Occasionally the cyst suppurates or undergoes malignant 
degeneration. Acute hemorrhagic pancreatitis and fat necrosis are 
complications which may first direct the attention to the presence of an 
unsuspected cyst. In very rare cases, when cysts are situated in the 
tail of the pancreas, they may be pedunculated and freely movable, and 
may undergo torsion. 

TREATMENT.—The treatment is entirely surgical as soon as the 
diagnosis is established. It is instituted with the view of sparing the 
patient the possibility of a subsequent complication if the cyst is per- 
mitted to grow. Cysts of the tail of the pancreas are amenable to com- 
plete extirpation if not bound down to adjacent structures by adhesions. 
Recurrences are possible if the etiological factor is an irremediable one 
(pancreatic fibrosis). 

Prognosis.—The prognosis depends upon the pressure signs, the 
amount of pancreatic involvement, and the complications. Interference 
with alimentation either by involvement of the gastro-intestinal or biliary 
tract or by the occurrence of diabetes seriously affects the prognosis. 

PaTHoLogy.—In the gross the cysts vary in size, the largest encroacb- 
ing upon the greater part of the abdomen. The true cysts are usually 
smooth and are not as a rule adherent to adjacent organs. Cystoids 
usually have a thick, inflammatory capsule and are adherent to neigh- 
boring organs and structures. True cysts usually have some duct or 
alveolar epithelium lining and may communicate with one or more ducts. 
Pseudocysts have no epithelial lining. The epithelium may disappear 
either by pressure atrophy from tension, or by the digestive action of 
the contents of the cyst from disturbance of the circulation in the cyst- 
wall, or from an intlammatory reaction. The cyst may contain inactive 
pancreatic juice secreted by the pancreatic cells lining the interior of 
the cyst, or originating in the communicating pancreatic tissue; or they 
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may be hemorrhagic or purulent if inflammation and hemorrhage occur. 
As the fluid accumulates, the tension in the cyst increases, and it grows 
in the direction of least resistance. Reference to the regional anatomy 
will explain the direction of cyst growth. The usual site is between the 
stomach and the transverse colon, the gastrocolic omentum forming part 
of the capsule anteriorly. This type of cyst is known as the gastrocolic 
or supracolic cyst. Occasionally cysts grow between the layers of the 
transverse mesocolon (mesocolic cysts), sometimes below the colon 
(subcolic cysts), and, in rare cases, between the lesser curvature of the 
stomach and the liver. The last type occurs in cases of gastroptosis or 
hepatic atrophy. The gastrohepatic omentum then forms the anterior 
layer of the cyst-wall. Occasionally cysts appear suddenly or begin to 
grow rapidly, particularly the cystoids, This is usually due to an extensive 
hemorrhage into the cyst produced by the digestive action of the con- 
tents on the blood-vessels. At times large cysts suddenly disappear, and 
the contents are evacuated into the duodenum through the ducts, or, 
by perforation, into adjacent organs or structures. Cysts may undergo 
malignant degeneration, calcification, rupture, or replacement fibrosis, 
The contents are usually composed of blood-proteins, hemoglobin, pep- 
tones, mucin, cholesterin, fatty acid crystals, cell-detritus, leukocytes, 
and inorganic salts. 

The contents of pancreatic echinococcus cysts are usually albumin- 
free and contain succinic acid, large amounts of sodium chlorid, sugar, 
and hooklets. In addition to the formed elements, true cysts may con- 
tain one or more of the pancreatic ferments. Occasionally the ferments 
disappear in old cysts. Their presence is not, however, pathognomonic 
of the pancreatic origin of a cyst, since both proteolytic and lipolytic 
ferments have been demonstrated in other cystic fluids. Pus-cells secrete 
a tryptic ferment. The presence of a starch-splitting ferment has some 
significance, although it can rarely be demonstrated. 

The pathology of cystoids is usually a hemorrhagic disruption of 
pancreatic or adjacent t.ssues with digestion of the clot, either by the 
liberated pancreatic juice or by autolysis, with the formation of a cavity. 
There is an inflammatory reaction about this area, accompanied by a 
reactive encapsulating fibrosis circumscribing the lesion and producing 
a thick, connective-tissue capsule, which has no epithelial lining. 


DISEASES OF THE Pancreatic BLoop-VESSELS 


Hemorrhage into the pancreas proper is so intimately associated 
with acute hemorrhagic pancreatitis, that clinically it is almost impos- 
sible to differentiate between the two conditions. A pancreatic hemor- 
rhage may be followed by an inflammatory reaction (autolytic or infec- 
tious), or an inflammatory lesion may be associated with a hemorrhage, 
making it quite impossible to determine cause and effect. 

Etiology.—Men who are obese and alcoholic are predisposed to these 


diseases. The usual causes are trauma, diseased blood-vessels, diseases 


of the blood, and infections. A hemorrhage following trauma may be 
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due to a penetrating wound (stab) or to compression of the pancreas 
against the unyielding spinal column (contusion or laceration). Occa- 
sionally preagonal or postmortem autodigestion is accompanied by 
bleeding. Arterial disease, aneurysm, arteriosclerosis, and stasis (car- 
diac, portal, and pulmonary), severe infections, as hemorrhagic small- 
pox, measles, and septic endocarditis, are the usual causes. The condi- 
tion may also follow operations in the region of the biliary passages. 
The various blood diseases, as pernicious anemia, leukemia, as well as 
scurvy, and poisoning with phosphorus and mercury, are occasional 
etiological factors. Conversely, there is a hemorrhagic tendency in pan- 
ereatic diseases, particularly in carcinoma with jaundice and intersti- 
tial pancreatitis. Experimentally, the injection of the duodenal con- 
tents (enterokinase) into the ducts converts protrypsin into trypsin, 
which digests all of the pancreatic tissues except the connective tissue. 
This is accompanied by hemorrhage. 

Symptomatology.— The symptoms are so closely associated with 
those of acute hemorrhagic pancreatitis that, for convenience, they will 
be discussed under that heading. The same applies to the diagnosis 
and treatment. 

The various pathological changes which occur in the blood-vessels 
of the islands of Langerhans (hyalin degeneration, ete.) are of some 
significance in the production of diabetes. 

Pathology.—The pancreas is enlarged, firm, and of a purple hue. 
The peritoneum may be blood-stained, there may be a perirenal extra- 
vasation of blood on the left side, or there may be bleeding into the 
lesser peritoneal sac. If the hemorrhage is small it may be entirely 
absorbed, and the only evidence at operation or postmortem examination 
may be the presence of a pigmentary deposit (hemosiderin). The 
hemorrhage is sometimes followed by a replacement fibrosis, by cyst 
formation, or by suppuration with the formation of an abscess. The 
hemorrhage may initiate a chronic interstitial pancreatitis. 


DISEASES OF THE PANCREATIC PARENCHYMA 


For convenience of clinical description these conditions may be 
classified as: 


1. Inflammatory—acute, hemorrhagic pancreatitis. 
2. Degenerative—fat necrosis. 
3. Neoplastic. 


Acute Hemorrhagic Pancreatitis—Of all the acute abdominal dis- 
eases this is one of the, most fulminating and serious. Dieulafoy has 
aptly termed it ‘‘the acute pancreatic drama.’’ It requires early recog- 
nition and prompt operative interference in order to prevent a fatal 
termination. It is only since the development and increased frequency 
of operations in the gall-bladder region, that our attention has been 
focussed upon this disease. Previous to its recognition the deaths 
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resulting from this disease were reported as ‘‘acute indigestion,’’ or 
‘“‘acute cardiac failure.’’ 

Er1otocy.—The predisposing causes are the triad: obesity, alco- 
holism, and a history of gall-stones. The general causes may be 
classified as: 


1. Trauma—see pancreatic hemorrhage. 

2. Obstruction to the flow of the pancreatic juice such as that 
caused by swelling of the papilla in duodenitis, sialo-angitis, pancreatic 
and biliary calculi, and by other conditions which obstruct the ducts, 
such as sears, cysts, and neoplasms. 

8. Infectious diseases, as mumps, typhoid and influenza. 

4. Vascular degeneration (syphilis) and emboli. 

5, Extension from inflammatory processes in adjacent organs, as 
in the case of perforated gastric and duoderial ulcers. 


The most frequent cause is the lodgement of a calculus (biliary) at 
the papilla, thereby converting the two separate channels of the bile 
and pancreatic juices into a common opening, and permitting easy 
aceess of the bile into the pancreatic tissues, This has been demon- 
strated by Opie in a series of cases at the Johns Hopkins Hospital. The 
disease has also been experimentally produced by the injection of vari- 
ous substances into the pancreatic ducts, such as bile-salts, duodenal 
contents, hydrochloric acid, oil, and bacteria of the colon-typhoid group, 
ete. Experimentally, the production of a pancreatic trauma has in 
some cases been followed by a pancreatitis. The entrance of bile and 
duodenal contents into the ducts activates the pancreatic juice, and this 
in turn produces autolysis. If to this the element of infection is added, 
the requisites for an acute hemorrhagic pancreatitis are complete. 
Occasional cases have been reported in which, in excessive vomiting, 
there was a regurgitation of duodenal contents into the ducts due to 
reverse peristalsis and aspiration. 

The arrangement of the ducts has some influence upon the incidence 
of pancreatitis. Under Anomalies of the Ducts the patency of Santo- 
rini’s duct was considered. If this duct is unoccluded and an ascending 
infection of Wirsung’s duct occurs, the pancreas may still empty its 
contents into the duodenum, and a stasis may thereby be averted. If the 
lesser duct is also impervious, there is a greater tendency toward pan- 
ereatic lesions in gall-stone disease. If the common bile and pancreatic 
ducts open separately into the duodenum, there is less likelihood of 
pancreatic disturbance in cases of common duct-stone. 

The four main paths by which the pancreas may be involved may be 
summarized as follows: 


1. Enterogenous (duodenitis). 

2. Biliary. 

3. Hematogenous (mumps and typhoid). 

4, By direct extension from inflammations in contiguous organs. 
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A lymphatic origin has not been definitely demonstrated, although 
Deaver considers this the most likely path of infection. 

SYMPTOMATOLOGY.—It is impossible to clinically differentiate the 
three stages. Usually one is able to elicit a previous history of gastro- 
intestinal or gall-bladder disease. Some patients volunteer the informa- 
tion that they are suffering from another attack of ‘‘acute indigestion,’’ 
which seems to be a little different and more severe than the previous 
attacks. The disease may follow a recent operation on the biliary pas- 
sages, such as a cholecystectomy or cholecystotomy. It is also advisable 
to inquire of the patient whether there has ever been an attack of jaun- 
dice (cholangitis). In some cases, there is no history of any previous dis- 
ease. The possibility of a previous acute attack of mumps with severe 
abdominal pains and vomiting might indicate that the pancreas was im- 
plicated. This may cause increased susceptibility to subsequent infec- 
tions. In some cases there is no demonstrable previous disease, and then 
it is well to look for the evidences of furunculosis or of tonsillar infection. 
The most characteristic feature of the attack is the suddenness of the 
onset. The attack is usually attributed by the patient to some article of 
food ingested at the previous meal. He is seized with a very severe, 
agonizing epigastric or umbilical pain, scarcely yielding to good-sized 
doses of morphin. The pain is usually sharp, piercing, stabbing, or col- 
icky, and radiates toward the back, particularly to the left. In some 
cases the pain is primarily intense in the back and radiates forward. 
Sometimes the paroxysm resembles a gall-stone attack. The severity of 
the pain can only be explained by the involvement of the semilunar 
ganglion in the hemorrhagic exudate, or by the excessive tension created 
in the pancreas by the bleeding. 

Closely following the onset of the pain is the marked collapse and 
shock. It can hardly be attributed to the amount of blood lost, as this 
may be practically negligible. It depends upon three factors: splanchnic 
paralysis due to involvement of the large ganglia (exemplified in the 
Goltz shock experiment in the frog), implication of the cardiac sympa- 
thetic nerve, and finally upon the absorption of trypsin into the general 
circulation. Experimentally, it has been produced by the latter method. 
Intractable vomiting soon makes its appearance, accompanied by bleed- 
ing from the stomach due to the rupture of vessels from the retching, or 
from a general hemolytic condition, which may develop in pancreatic dis- 
ease. Occasionally a pancreatic hemorrhage empties itself into the duo- 
denum and is expelled by a hematemesis. Constipation is the rule, due 
to the development of paralysis of the ileus. Salivation is rare. Sin- 
guitus may be a prominent symptom. 

Physical Findings.—Inspection shows a marked cyanosis of the lips, 
as contrasted with the extreme pallor of the face. The pupils are usually 
dilated, the expression drawn and anxious. The body is covered with a 
cold clammy perspiration. The respirations are superficial and shallow, 
due to the high position of the diaphragm (abdominal distention) and to 
a possible acidosis. The pulse is exceedingly rapid, of poor quality, and 
thready. The temperature is usually of a septic type. The abdomen is 
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markedly distended, with upper abdominal rigidity or a doughy sensa- 
tion on palpation. The distention is intractable to enemas and internal 
therapy. There is a diffuse, extreme abdominal tenderness, 

No peristalsis is visible, and little gurgling is discernible on ausculta- 
tion with the stethoscope (paralytic ileus). 

If the hemorrhage is extensive, dullness may be elicited on percussion 
of the flanks (hemoperitoneum). 

Some observers report their ability to palpate a swollen, tender, 
pulsating pancreas. This seems hardly conceivable when one reflects 
upon the abdominal distention, tenderness, and rigidity, which are usu- 
ally present. It may be possible to hear an aortic bruit. The desperate 
condition of the patient, however, seldom permits extensive palpatory or 
postural manipulations. 

In addition one may note signs of acute gastric dilatation, due either 
to obstruction of the pylorus by a swollen pancreatic head, to toxemia, or 
to peritonitis which rapidly supervenes. If it is possible to overcome the 
constipation, the resulting bowel movement may be blood-tinged, due to 
bleeding into the duodenum, to perforation, to hemolysis, or to thrombosis 
of the mesenteric vessels. Since the splenic vein is in close proximity to 
the pancreas this may become thumbased with a resultant splenic en- 
largement which may temporarily mask the primary pancreatic condition. 

The blood shows a high leukocytosis, and increased bleeding and co- 
agulation time. The urine is usually scanty or suppressed, and it may 
be possible to demonstrate a lipase. Acetone and diacetic acid may be 
present. The presence of a large number of calcium oxalate crystals 
may be of some significance, since in pancreatic disease there is some- 
times an increased calcium output. This may explain the tendency to- 
ward bleeding which exists in this disease. The Cammidge pancreatic 
reaction, upon which so much hope was placed at one time, has been 
permanently abandoned as unreliable. It depended upon the demon- 
stration of a pentosazon. Occasionally glucose has been demonstrated 
in the urine. 

D1aanosis.—A previous history of icterus, gall-stones, gall-bladder 
operation, and alcoholism may be of some diagnostic aid, particularly in 
the case of an obese patient. A recent infection, typhoid, mumps, or 
influenza, strengthens the suspicion. The presence of a glycosuria, and 
a gall-stone history, certainly indicates a disturbance of the pancreas. 

From a differential standpoint it becomes necessary to consider the 
following possibilities : 


1. An incarcerated epigastric herma. 

9. Acute gastric dilatation. This condition appears early in pan- 
ereatitis, but occurs also postoperatively, and foliowing severe infections, 
in peritonitis and intestinal obstruction. 

3. Ptomain or mineral poisoning (bichlorid of mercury). 

4, Gastric or duodenal perforation. Here a previous history of 
gastric or duodenal ulcer may be obtainable. The signs of a pneumo- 
peritoneum may be present. It must not be overlooked that a posterior 
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perforation of the stomach or duodenum may initiate a pancreatic 
inflammation by extension. 

5. Cholelithtasis, gangrene, and perforation of the gall-bladder. 
The presence of bile-pigment in the urine, tenderness over the gall-blad- 
der point, tenderness to the right of the tenth dorsal vertebra (Boas gall- 
bladder point), and tenderness of the outer third of the trapezius 
muscle, may all be present. The pain usually yields to narcotics. This 
gall-stone colic is sometimes the precursor of a subsequent pancreatitis, 
which may follow at once or at a later period. 

6. Pancreatic calculus. This is not clinically distinguishable from 
pancreatitis, but even if it were, this would be of no practical value 
from a surgical standpoint, as both conditions demand prompt surgical 
interference. 

7. Attacks of angina pectoris, particularly those accompanied by 
acute gastric dilatation and collapse. The short duration of the attack 
and the response to nitrites is important in differential diagnosis. 

8. Spasm of the mesenteric arteries (dyspraxia arteriosclerotica ab- 
dominalis of Ortner). This condition may give all the signs of a 
pancreatitis. Here the demonstration of an arteriosclerosis, and of a 
hyperpiesis, and the relief of the attack by nitrites and morphin should 
clear up the difficulty. 

9. Mesenteric thrombosis—severe intestinal colic accompanied by 
bloody evacuations with tenesmus, and the history of thrombosed hemor- 
rhoids, intestinal ulceration, etc. This condition ey. also be a sequel 
to pancreatitis. 

10. Thrombosis of the splenic vein and ined of the spleen. The 
presence of splenic enlargement and the history of an infection (typhoid) 
or leukemia should be looked for. This condition should also arouse 
the suspicion of a disturbance of the pancreas as the etiological factor. 

11. Aneurysm of the abdominal aorta, which has ruptured. The 
symptoms are dullness in the flanks, expansile pulsation, and rapid 
exitus with the picture of an internal hemorrhage. 

12. Intestinal obstruction. Here the diagnosis may become exceed- 
ingly difficult, particularly when the obstruction is high, as in the case 
of a hernia in Treitz’s fossa, in the foramen of Winslow, or in the 
diaphragm. This type of obstruction is usually mechanical and differs 
from the paralytic type, which is more characteristic of pancreatic 
inflammation. An annular inflamed pancreas may, however, obstruct 
the duodenum by its pressure. 

13. Perirenal abscess on the left stde—positive Murphy or Brewer 
sign with edema of the left flank. The same applies to a pyelitis 
(pyuria). 

' 14, An acute hematogenous infection of the left kidney. This is 
usually secondary to a furunculosis or to tonsillar infection. 

15. Hemorrhage into the left adrenal. This can scarcely be differ- 
entiated from pancreatitis. 

16. A perforation of the undescended retrocolic appendix. 
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17. A ruptured ectopic with free blood in the peritoneum, with in- 
testinal trritative symptoms. This may for a time be a diagnostic 
consideration. 

18, Neuralgia of the celiac plexus from aneurysm or spondylitis 
(Pott’s). This condition, and the crises of locomotor ataxia, angio- 
neurotic edema, exophthalmic goiter, and lead-poisoning may temporarily 
cause confusion. . 


CoMPLICATIONS.—The complications may be peritonitis, perforation 
into the stomach or bowel, thromboses of the veins of the portal system, 
or a perirenal hemorrhage on the left side. 

TREATMENT.—Treatment is entirely surgical. When the diagnosis 
is in doubt, early exploratory laparotomy is justifiable. The symptoms 
are so threatening and severe that no time should be sacrificed in 
awaiting the development of definite signs. As palliative measures, 
large doses of morphin and atropin, the combating of shock, and perhaps 
a preliminary blood-transfusion may be indicated. Spontaneous re- 
covery by perforation and drainage into the bowels has been reported. 

Proanosis.—The outlook is always extremely grave. Death usually 
occurs within a week, unless operative interference is undertaken. The 
patient may not, however, be able to withstand the shock at the onset, 
and may succumb within a period of twenty-four hours. After the 
first week an abscess of the pancreas may form, which sometimes ruptures 
into other organs. There are on record unmistakable cases of pan- 
creatitis revealed at subsequent operation or at autopsy by a pigmentary 
deposit with fibrosis. The case may terminate in peritonitis, in 
thrombosis of the splenic vein, or in sepsis. 

PatHoLogy.—Three types of inflammation have been described: the 
hemorrhagic, suppurative, and gangrenous. These are not in reality 
three distinct pathological entities, but are only progressive changes of 
the same disease. No hard and fast line can be drawn between the 
various stages. The transition from one into the other is only a matter 
of time. If the patient survives the acute inflammation, the condition 
may later become suppurative or gangrenous. Macroscopically, the 
pancreas 1s usually enlarged and has a black hue, and some turbid or 
blood-stained peritoneal fluid is present. Most characteristic of all is 
the presence of small areas of fat necrosis which stud the omentum, 
mesocolon, and mesentery. These will be discussed in detail under the 
section on Fat Necrosis. Occasionally some doubt exists as to the 
differentiation between pancreatitis and preagonal or postmortem autol- 
ysis. In the latter condition the pancreas is pale and white, has a 
ground-glass appearance, and stains diffusely with eosin (Chiari). 

Microscopically, little of the cellular substance of the involved pancre- 
atic area remains except some cell-detritus. The nuclei are digested, and 
the interstitial tissues are infiltrated with blood from congestion and the 
erosive action of the ferments on the blood-vessels. As the disease pro- 
gresses, the pantreas may suppurate (pancreatitis apostemotosa) or become 
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gangrenous. A primary suppurative pancreatitis may follow portal 
sepsis or septic endocarditis. There may be thrombosis of the splenic 
or mesenteric veins, due to their close proximity to the pancreas. 

Pancreatic Abscess.—This condition usually follows the acute hem- 
orrhagic condition. The etiology is the same. The rupture of a gastric 
uleer may produce a peripancreatic or pancreatic abscess. Occasionally 
pancreatic cysts suppurate and produce abscesses. It has a prolonged 
course and shows the picture of a sepsis. A palpable, doughy mass 
may present itself in the epigastric region. Fluctuation may be present. 

Treatment is purely surgical. 

Fat Necrosis.—The presence of this condition is the only pathog- 
nomonic evidence of pancreatic pathology. 

Er1iotogy.—The fact that this lesion is usually limited to the fatty 
tissues about the neighborhood of the pancreas led many early observers 
to assume that fat necrosis had some relationship to the action of pan- 
creatic lipase on these tissues. Experimentally this has proved to be 
the case. After ligation of both pancreatic ducts, with simultaneous 
occlusion of the pancreatic veins to prevent absorption of the pancreatic 
juice, the typical lesion of fat necrosis has been produced. A direct 
incision into the pancreas, which permits the escape of the pancreatic 
juice, produces the lesion wherever it comes into contact with the tissues. 
Obstruction of the pancreatic ducts favors a damming of the juice 
into and between the alveoli and into the lymphatics and adjacent 
tissues. Areas of fat necrosis have been found at some distance from 
the pancreas, as in the pericardial fat. To explain such a lesion one 
must invoke the theory of metastasis of pancreatic cells or secretion, 
by way of either the blood or the lymph stream. This may also be a 
satisfactory explanation for the presence of the necrotic hepatic areas 
which are sometimes found. This is the pancreatic embolic or metastatic 
theory of Payr and Martine. 

The etiology of fat necrosis coincides with that of acute hemorrhagic 
pancreatitis. Fat necrosis is a manifestation of that condition. The 
lipolytic pancreatic pro-enzyme is activated by the bile, which gains 
access to the ducts. The obese are predisposed because of the excessive 
peripancreatic fat infiltration. Just as jaundice is frequently an evi- 
dence of biliary obstruction, fat necrosis 18 unmistakable evidence of 
pancreatic obstruction or stasis. Pilocarpin injections, in the presence 
of stasis, favor the development of necrosis by an increase of the tension 
in the ducts. 

SyMPTOMATOLOGY.—The symptoms are usually those of an acute 
hemorrhagic pancreatitis. Necrosis is only an element or a result of 
pancreatic inflammation. If in the absence of any other definite signs 
the candle-grease spots of necrosis are found at laparotomy, the diag- 
nosis of pancreatic disease becomes at once established. In rare cases, 
the presence of a lipolytic ferment in the urine as demonstrated by Opie 
according to the method of Hewlitt, may be of some diagnostic value. 
This method depends upon the principle that fat-splitting ferment 


7 


PRACTICE OF MEDICINE—TICE 
SS Remove from Volume VII pages 1-58 inclusive and insert therefor these New Pages, 1-58 inclusive. 


TUMORS OF THE PANCREAS 53 


decompose a neutral solution of ethyl butyrate into butyric acid, which 
imparts an acid reaction to the medium. 

Diaqnosis.—At operation, the spots of fat necrosis may be mistaken 
for tubercles or carcinoma nodules. The absence of elevation is evidence 
against the presence of either of these two. The differential diagnosis, 
prognosis, and treatment are those of acute hemorrhagic pancreatitis. 

PatHotocy.—On opening the abdomen either operatively or at post- 
mortem, the attention is immediately directed to the presence of small, 
opaque, candle-grease spots studding the fat of the abdominal walls, 
omentum, mesentery, and peritoneum. They are usually about the size 
of a split pea. To the inexperienced the lesions may resemble miliary 
tubercles which have undergone caseous degeneration, or small carcinoma 
nodules. These nodules are surrounded by a hyperemic or hemorrhagic 
zone, either of inflammatory or of vascular origin. In cases associated 
with jaundice they may have a yellow tinge. Microscopically, the lesion 
consists of a central area devoid of structure and composed of cell-detri- 
tus produced by the action of the lipase on the fatty tissue. The latter 
is decomposed into fatty acid and glycerin, the acid combining with the 
calcium, which is present in the blood, to produce a soap of calcium ste- 
arate or oleate (candle-grease appearance). The glycerin is absorbed. 
Microchemically, the addition of sulphuric acid forms long calcium sul- 
phate erystals. Benda’s stain, which is a half-saturated solution of 
copper acetate, imparts a green color to soaps. Normal fatty tissues 
(neutral fat) ‘are unaffected. Throughout the areas of fat necrosis, 
strands of connective tissue unaffected by the action of the pancreatic 
juice may be seen. In addition, needle-shaped crystals, of fatty acid, 
red blood-cells, and leukocytes may be demonstrated. Toward the periph- 
ery of the lesion an inflammatory reaction is found, with a prolifera- 
tion of the fixed tissue-cells. 

Tumors of the Pancreas.— With the frequency of operations on the 
biliary passages, the opportunities for palpating the head of the pancreas 
have increased, and the number of diagnoses of pancreatic malignancy 
have correspondingly decreased with the recognition of the fact that the 
head of the pancreas often becomes indurated in infective conditions of 
the biliary passages. 

SYMPTOMATOLOGY.—An early sign of carcinoma of the head of the 
pancreas is a severe, progressive, intense Jaundice, usually the so-called 
black or melanotic jaundice, produced by obstruction of the common 
duct. So complete is the obstruction that no stercobilin can be demon- 
strated in an examination of the feces. The obstruction remains per- 
manent, a circumstance which hardly ever occurs in the obstructions 
produced by calculi. Pain is usually a constant symptom and is caused 
either by obstruction of the ducts, inflammation, or by pressure on the 
celiac ganglia. There is marked anorexia, with a profound distaste for 
fats and meat. Vomiting may be a constant feature. The patients 
complain of a rapid and excessive loss of weight and of extreme weakness. 

On physical examination the most striking feature after the Jaundice 
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is the marked cachexia. The severest type occurs in this disease. There 
are several factors which enter into its production: the anorexia, vomiting 
(obstruction), diarrhea from lack of fat digestion, and absorption (ob- 
struction of the bile-duct), and diabetes, which may occur as a complica- 
tion. The temperature is usually subnormal. The abdomen may be dis- 
tended by an ascites. The presence of the latter, with signs of complete 
obstructive jaundice, indicates pancreatic neoplasm. The ascites may 
also be due to a metastatic cancerous peritonitis. In severe emaciation 
and in cases of ptosis the head of the pancreas may be felt as a hard, 
nodular, immovable mass. With gastric inflation the tumor usually dis- 
appears. The tumor may transmit aortic pulsations. If it is pyramidal 
in shape, the pulsations may resemble the expansile pulsations of aortic 
aneurysm. If the receptaculum chyli is involved, there are evidences of 
ehylous ascites and enlargement of the supraclavicular gland on the left 
side (Virchow’s gland). An enlarged, painless gall-bladder may be felt. 
The gastric contents may show the presence of an achylia gastrica. An 
examination of the feces may reveal the presence of blood, a creatorrhea, 
and a steatorrhea (neutral fat and absence of soaps and fatty acid erys- 
tals). The urine usually shows the absence of indican and the presence 
of a large amount of calcium oxalate crystals, and occasionally a glyco- 
suria. The Loewi adrenalin pupillary test may be positive. The Bard 
and Pick syndrome consists of a painless gall-bladder enlargement, with 
a progressive, permanent jaundice, and inanition and cachexia. These 
observers attribute the syndrome to an invasion of the ampulla by a pan- 
ereatie or choledochus neoplasm. 

DraGnosis.—The principal conditions to be differentiated are: the 
impaction of a calculus in the common duct, and carcinoma of the am- 
pulla, duodenum or ductus choledochus. Evidence of a caleulus would 
be the rather sudden onset of the jaundice following an attack of colic. 
The jaundice is seldom absolute, and is usually accompanied by a febrile 
paroxysm (Charcot’s biliary fever). The gall-bladder is usually tender 
and contracted, and shows evidence of inflammation (adhesions). In 
pancreatic neoplasm it is enlarged and not tender (Courvoisier’s law): 

Pyloric and intestinal tumors also come into diagnostic consideration. 
Pyloric neoplasms usually possess respiratory, postural, and spontaneous 
mobility, while pancreatic tumors are fixed. Intestinal tumors are very 
movable. Radiographic examination is of some aid in the differential 
diagnosis. Clinically it is impossible to differentiate ductus choledochus 
tumors. Retroperitoneal sarcomata and Hodgkin’s disease may, in the 
beginning, give rise to difficulty. Tumors of the tail of the pancreas 
may resemble splenic, renal, adrenal, and gastric tumors. Horse-shoe or 
fused kidneys may be mistaken for a pancreatic mass. For differential 
diagnosis of other masses, see Pancreatic Cysts. 

Benign, tuberculous, Specific, and inflammatory tumors of the pan- 
creas may be difficult of diagnosis. Occasionally Hodgkin’s disease or 
leukemia produces infiltrative pancreatic lesions. If the diagnosis is 
once definitely established, death usually occurs within a period of from 
six months to a year. There are cases on record where complete extirpa- 
tion of the tumor we aia in recovery. 
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CoMPLICATIONS.—The condition may be complicated by hemorrhage, 
perforation, and metastases. 

TREATMENT.—Treatment may be divided into palliative, sympto- 
matic, and surgical. It may be necessary to resort to large doses of 
morphin to keep the patient comfortable. The pruritus is often a dis- 
tressing symptom; it may be controlled by local applications (menthol, 
carbolic) or by antipyrin, sulphonal, etc. For the control of diarrhea, 
a restriction of the fate, with the exception of milk fat, is indicated. 
The various pancreatic preparations which may be used will be fully 
dealt with in the next section. For the persistent jaundice, cholecysten- 
terostomy may be resorted to, and for the signs of pyloric obstruction 
it may be necessary to perform a gastro-enterostomy. These cases are 
usually poor surgical risks on account of the hemorrhage and shock. 
The former may be controlled by prophylactic doses of calcium chlorid 
or lactate, as recommended by Cammidge and Robson, or by a trans- 
fusion. Tumors of the tail of the pancreas lend themselves to complete 
extirpation when not complicated by adhesions. 

PatHoLogy.—Tumors of the pancreas are not of frequent occurrence. 
The chief type of tumor is the carcinomata. It may be primary, meta- 
static, or due to extension from adjacent carcinomata of the stomach, 
duodenum, or biliary ducts. The usual type is the scirrhus, then the 
encephaloid, with occasionally a colloid degeneration. Many cases 
diagnosed at one operation as scirrhus, have been found at subsequent 
operations to have disappeared under biliary drainage. These were 
clearly cases of induration of the head of the pancreas from interstitial 
pancreatitis secondary to a biliary stasis. The tumors may show evi- 
dence of hemorrhage, degeneration, fibrosis, or biliary pigmentation. 

The usual site of the tumor is in the head of the pancreas, In may 
originate in the epithelium of the ducts or alveoli, Tle adenomatous 
type of tumor may be accompanied by cyst formation—the cyst-adenoma. 
Sarcomata are rare among tumors of the pancreas. From the topography 
of the pancreatic head, tumors in this region usually involve ‘adjacent 
structures. The duct of Wirsung is compressed, with a resulting pan- 
creatic fibrosis, cyst formation, or hemorrhage. In a large percentage 
of cases the common bile-duct runs through the head of the pancreas 
and can hardly escape compression, with the resulting symptoms of 
complete biliary obstruction. Pressure on the duodenum may cause 
gastrectasis and the signs of intestinal obstruction. Portal, mesenteric, 
and caval involvement are frequent. In addition, the tumor forms ad- 
hesions or perforates into the stomach, duodenum, or colon. 
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Chronic Interstitial Pancreatitis 


Etiology —There are several main causes for proliferation of the in- 
terstitial tissues of the pancreas: 


56 DISEASES OF THE. PANCREAS 


(1) Vascular, as from arteriosclerosis, hemorrhage, stasis (pulmon- 
ary, cardiac, portal), and hemochromatosis. 

(2) Primary pancreatic disease, as a sequela to an inflammation, 
eyst, calculus or carcinoma, or any obstructive lesion occluding the 
ducts. 

(3) Hepatic, as in portal and biliary cirrhosis and cholelithiasis. 

(4) Toxic and infectious, as in alcoholism, typhoid, and syphilis. 

(5) By extension from perigastric adhesions (linitis plastica). 


The disease has been experimentally produced by the injection of 
various irritants into the ducts, such as tuberculin, bacteria, ete. 

There are two chief types of pancreatic cirrhosis. Opie has classified 
them as: 


A. Chronic interlobular pancreatitis. . 
B. Chronic interacinar pancreatitis. This type is of special sig- 
nificance in the pathology of diabetes. 


Chronic Interlobular Pancreatitis —Parso.togy.—The organ is firm 
and compact, the markings of the lobules are accentuated, and the main 
ducts are usually dilated. This type commonly follows an obstruction 
of the ducts. Between the lobules there is an overgrowth of connective- 
tissue, which exerts traction or congestion on the smaller ducts, thereby 
predisposing to cyst formation. The cells of the alveoli become atrophic, 
due either to the increased pressure within the ducts or to the presence 
of fibrous tissue surrounding the ducts. There may be a replacement 
fibrosis with a lipomatosis. This type of pancreatitis is analogous from 
an etiological and pathological standpoint to a hypertrophic biliary 
cirrhosis (Hanot’s). Since the interacinar tissue is not connected with 
the ducts except developmentally, the islands of Langerhans are usually 
spared in this type of pancreatitis, The common bile-duct, which is so 
intimately connected with the head of the pancreas, usually undergoes 
compression. 

SyMPTOMATOLOGY.—Both types will be discussed together. The 
symptoms may be entirely masked by the primary hepatic or biliary 
disease. The onset is slow and insidious, and begins with anorexia and 
loss of weight. There is usually a disgust for meats and fats. There 
may be pancreatic vomiting and diarrhea (see General Diagnosis) with 
the usual findings of pancreatic deficiency. The symptoms of an 
achylia gastrica may be associated with the other signs. If the common 
duct is compressed, jaundice may be a prominent feature (see Tumors 
of the Pancreas, p. 53. There may be a glycosuria, or the sugar 
tolerance may be diminished when the islands become involved. Occa- 
sionally the liver and spleen are enlarged. There may be pigmentation 
of the skin and mucous membrane (bronzed diabetes). 

Diaenosis.—Differentially, the following conditions must be 
eliminated : 
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(1) Sprue or psilosis, Sir Patrick Manson has called attention to 
this tropical disease, which gives evidences of pancreatic deficiency. 
The presence of ulceration in the mouth (Crombie’s ulcers), a tropical 
history, and a ready response to treatment with strawberries and raw 
milk and santonin, render the diagnosis certain. It may be possible to 
demonstrate the monilium of Ashford in the stools. 

(2) Pernicious anemia, diagnosed from the blood-picture. 

(3) Banti’s disease, differentiated by splenic enlargement, lenko- 
penia, epistaxis, etc. 

(4) Pick’s adhesive pericardial syndrome. 

(5) Pellagra, characterized by nerve disturbances ma the helio- 
tropic pigmentation. 

(6) Chronic malarial cachexia, differentiated by demonstration of 
the parasite, and by therapeutic response. 

(7) Addison’s disease, showing low blood-pressure, pigmentation, 
and elevation of pressure shortly after the injection of adrenalin (Green- 
baum’s test). 

(8) Linitis plastica with secondary pancreatic involvement. 

(9) Tabes mesenterica. 

(10) Amyloid disease and its various causes (syphilis and sup- 
puration). 

(11) Severe diabetes. 

(12) Carcinoma of the head of the pancreas. 

(13) Neoplasms of the bile-ducts and impacted stone at the papilla. 


CoMPLICATIONS.—The condition is complicated by acute hemorrhagic 
pancreatitis, fat necrosis, and cyst formation. . 

TREATMENT.—Prophylactically, the treatment of gall-stone disease 
and syphilis may prevent the development of a pancreatic fibrosis. 
Dietetically, fats and animal proteins must be restricted. Deficient 
natural pancreatic digestion may be supplemented by the administration 
of pancreatic products. The following preparations have been used: 


(1) Holadin (whole pancreas) with or without bile-salts in capsule 
form, or pancrobilin. 

(2) Pancreatic extract with calcium carbonate in salol-coated 
capsules. 

(3) Pancreone, which is a tannate of the pancreas insoluble in the 
stomach. 


If there is a deficiency of hydrochloric acid in the stomach, or an 
achylia gastrica, large doses of the acid are supplied during the meal, 
well diluted and taken through a glass tube. This may stimulate the 
pancreatic secretion. Oxyntin capsules or tablets (combined HCl), or 
acidol tablets, may be substituted. For the treatment of the diabetes, 
see the article on that disease. 

Surgically, drainage of the biliary passage is of benefit if there is 
persistent jaundice. The induration of the head of the pancreas may 
diminish. 
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Courss aND Procnosis.—The disease is usually of long duration, 
and the prognosis depends upon the primary cause (arteriosclerosis, 
hepatic cirrhosis, etc.). The presence of diabetes is an important prog- 
nostic factor. 

Interacinar Pancreatitis.—Patuotocy.—The organ is found, on ex- 
amination, to be extremely tough, and there are no evidences of lobula- 
tion. Newly-formed connective tissue invades the boundaries between 
the cells of the acini and the islands. The connective tissue follows the 
supply (perivascular) and is carried close to the cells (monocellular 
type). The process is essentially of hematogenous or lymphogenous 
origin and is analogous to the portal cirrhosis of Laennec, with which it 
is frequently associated. The alveoli and islands may entirely disappear, 
due to pressure on the cells or on the blood-vessels, and nothing remain 
of the pancreas but a mass of fibrous tissue. This type of fibrosis pre- 
dominates in the so-called bronzed diabetes, in which there is a deposit 
of iron-containing pigment (hemosiderin) and a result of a hemolytic 
process, which is accompanied by a reactive fibrosis. 

Historica, SUMMARY.—The pioneers in pancreatic digestive physi- 
ology were Claude Bernard, Pawlow and his Petersburg school, and 
Lancereaux, Mehring, and Minkowski, who demonstrated the action of 
the pancreas on sugar metabolism. Later Bayliss and Starling demon- 
strated the important action of the secretion, and overthrew the old 
nerve stimulus theory of Pawlow. From the clinical and pathological 
side Reginald Fitz of Boston was the first to draw attention to the 
significance of pancreatic hemorrhage. Balser first noted fat necrosis. 
Oser of Vienna wrote a most comprehensive article on the diseases of 
the pancreas and reviewed the cases reported up to.that time. Korte 
wrote the first surgical treatise on the pancreas. Important American 
contributions have been made in the last decade by Opie, Flexner, and 
Einhorn. Robson, Cammidge, Lazarus, and Truhart have made im- 
portant clinical, surgical, and pathological studies during recent years. 
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General Considerations.—The liver has a variety of very important 
functions to perform, the derangement of any one being a matter of 
much consequence to the health of the individual thus affected. It is 
not at all easy to state with positiveness when a process is merely a 
disorder of function and when it represents some organic change in the 
liver. Derangement of function may pass very gradually into tissue 
or structural changes, sq that these states seem to overlap each other 
at many points. It is also a fact that there may be a good deal of strue- 
tural change before there is any manifested funetional disorder. It 
must also be borne in mind that there may be structural changes that 
are too minute to be detected, but are known to exist because of the 
xyesultant symptoms. When the symptoms are of a pronounced char- 
acter there usually is such a degree of structural change as may be 
readily observed. On the other hand, it must be remembered that there 
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may be very marked, almost extreme derangement of function, without 
the presence of any structural change in the liver. Then, further, ex- 
perience has proven that there may be very extensive structural changes 
with but slight derangement of function and with the maintenance 
of health and many years of active life. The liver must be studied from 
its anatomical, physiological and chemical aspects. 

Etiology.—Functional derangements of the liver may be primary 
or caused by structural changes in the organ itself; or they may be 
secondary to disease elsewhere. These derangements may involve only 
oné function of the liver, or they may be general and implicate all 
the liver activities. Older writers, in referring to these disorders, were 
in the habit of speaking of biliousness, bilious headaches, torpid liver, 
sluggish liver, lithemia, liver dyspepsia, etc. There is considerable 
tendency at the present day to discount these views; but there is good 
ground for believing that there is much truth in them. It is now known, 
however, that many disorders of the liver are caused by disease or de- 
rangement of some other part of the body, and in this way it has come 
about that the real share of the liver in many derangements has been 
minimized. While it is well to keep in mind the possibilities of primary 
disorder in the function of the liver, it must not be forgotten that in 
many of the instances of lithemia the fault is not in the liver, that in 
most cases of disease in the bile-ducts the trouble arises primarily in 
the duodenum, and that in many exampies of liver dyspepsia the canse 
is disorder in the stomach or intestines from errors in diet. The liver 
is, therefore, involved secondarily, and this fact should be borne in 
mind in considering the treatment. The amount of toxic matter pro- 
duced in the intestinal canal may be greater than the liver can control 
or neutralize, and so give rise to serious derangement of its functions, 
or pass beyond it into the general blood stream. Gastro-intestinal 
catarrh may, in this way, cause congestion of the biliary ducts and 
the liver, with a certain amount of icterus. In such cases the liver is 
often stimulated to over-activity. 

There are conditions where there are reasons for regarding the liver 
as under-active, such as the chronic congestion of the organ in cardiac 
failure and in old-standing pulmonary disease. In these cases there 
is usually a defective state of elimination and some of the symptoms 
may arise in this way. But some of the symptoms are also due to the 
fact that the imperfect functioning of the liver permits toxic matter 
to pass through it and thus reach the general circulation, causing the 
headaches and other symptoms that have often been attributed directly 
to some faulty action of the liver. 

It should be remembered that there are cases where the poison or 
irritant reaching the liver is.so virulent or in such amount as to 
destroy much of the parenchyma of the organ. A very complicated 
state of functional failure will result, revealed by disturbances in the 
biliary, glycogenic, urea-forming, fat-storing, and toxin-destroying prop- 
erties of the gland. In such cases there may be marked headache, 
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active delirium, extreme nervousness, pronounced jaundice, and, finally, 
stupor or coma. Such a combination of symptoms is met with in acute 
yellow atrophy. | 

Functions of the Liver.—The functions of the liver may be sum- 
marized as follows: the secretion of bile; the storing of fat taken 
from the food, to be set free as required; the formation of glycogen 
from the carbohydrates of the food and certain constituents in pro- 
teins, and reconverting the glycogen into glucose as required for the 
nutrition of the body; the metabolization of proteins and the forma- 
tion of urea; the destruction of red blood-corpuscles; and the rendering 
inert the poisons brought to it from the intestinal canal or other parts 
of the body. 

GLYCOGENIO FUNCTION OF THE LivER.——The glycogenic function of the 
liver has been the subject of much discussion. Claude Bernard held 
that the liver formed this substance and again converted it into glucose, 
which entered the blood by way of the hepatic vein. Pavy, on the other 
hand, held that the liver during life did not convert glycogen into 
glucose, but produced fat and protein from it. According to Halli- 
burton, the prevalent opinion among the leading physiologists is that 
the liver forms glycogen from carbohydrates mainly, and to a much 
lesser extent from proteins; that part of this store is converted into 
fat; that part unites with protein to form a glucoprotein; but that 
most of the glycogen leaves the liver as glucose, or what is usually 
designated as sugar. It has been observed that the arrest of the flow of 
the bile lessens the power of the liver to store glycogen, though not 
its power to form it. From this it has been concluded that a hepatic 
patient would be likely to suffer from glycosuria. This has been estab- 
lished clinically by observing that nearly all cases of hepatic colic have 
a concurrent glycosuria, due to the formation of glycogen and the failure 
of the liver to act as a storehouse for it. Careful study has revealed 
a difference in the metabolism of dextrose and levulose, the former being 
converted into glycogen by the muscles as well as by the liver, while 
the latter is converted into glycogen almost solely by the liver. In 
hepatic cases there is, therefore, a low tolerance for levulose, and a 
much higher tolerance for dextrose, as the muscle acts in a compen- 
satory capacity. 

Fat-BUILDING AND Fat-caTaBoLic Functions.—Much attention has 
been devoted to the fat-building and fat-catabolic functions of the 
liver. Leathes, Hartley, MacLeod, and others have shown that the power 
of building up fats, such as the phosphatids, is essential in the forma- 
tion of certain tissues. But these authors have also shown that the 
liver takes an important part in the preparation of fats for their final 
splitting up into carbonic acid and water. The lipase stored in the con- 
nective tissue sets free the fatty acids and glycerol. These are then 
transported by the blood to the liver, where further changes occur. In 
eases of a deficiency of glycogen, either from starvation or from excessive 
loss of sugar, as in diabetes, the breaking up of fats in the liver may 
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become very rapid, causing acetones, diacetic, caproic, and beta-oxy- 
butyric acids to appear in the blood, giving rise to acidosis. Butyric 
acid and beta-oxybutyrie acid are probably normal products in fat 
catabolism, but in health and on a normal diet these are further oxidized 
into carbonic acid and water. When carbohydrates are withdrawn from 
the diet the fat-splitting is arrested, mainly at the hydroxybutyric acicl 
stage. 

UREA-FORMING FUNCTION. —_The urea-forming function of the liver i; 
one of the most important in the animal economy. A small portion cf 
the amino-acid group is used in tissue or endogenous metabolism. The 
larger part of the nitrogenous portion of the food is converted inio 
urea by the liver. When the liver is removed, urea almost disappear: 
from the urine and ammonia takes its place. When the portal vein 
is connected with the hepatic vein (Eck’s fistula), very little urea is 
found in the urine, and ammonia makes its appearance. In cirrhosis 
and acute yellow atrophy of the liver there is little urea excreted, while 
the ammonia is much increased. In this latter disease such amino- 
acids as leucin and tyrosin are found in the urine, caused by the dis- 
integration of liver cells. If the amino-acids, such as glycin, leucin, 
ete., are injected into the blood or fed to an animal, urea will at once 
be excreted in excess in the urine. 

ANTITOxIC oR Prorective Funcrion.—The antitoxic or protective 
function of the liver calls for notice. This organ exerts a great influence 
on poisons brought to it from the intestinal canal, whether these are 
introduced into the canal from without, or are produced there by bac- 
teria. The influence of the liver is shown when a poison is injected 
into the portal vein or into the general circulation, the result being 
much less harmful by the former than by the latter route. Roger, 
Gley, Buchard, Gueirolo, Senator, and others have devoted much study 
to this function of the liver. It 1s now very generally admitted that 
this organ has in a marked degree the power to oxidize and render 
many poisons inert or less virulent. It is also known that the more 
perfect the glycogenic function of the liver, the more energetic is the 
antitoxic power of the organ. When the liver loses the power of con- 
verting sugar into glycogen it also loses its antitoxic function. This 
is also true in biliary obstruction—a condition in which the system soon 
becomes flooded with toxins. 

Treatment.—QGENERAL MANAGEMENT.—In the treatment of the func- 
tional derangements of the liver it is necessary to consider the cause. 
Inquiry into the occupation, mode of life, diet, habits, state of diges- 
tion, and action of the bowels will reveal the direction that should be 
followed in the treatment of these cases. In many persons complaining 
of what they call liver trouble there will often be found present some 
irregularity in diet'and digestion, constipation or gastro-intestinal ca- 
tarrh. The keynote in treatment is regulation and elimination. 

Diet.—The first thing to consider is the diet. It may be found that 
the victim of liver trouble consumes too much fat, sugar, starch, or 
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protein. Guidance as to the proper quantities of these constituents of 
one’s diet must be laid down. Directions as to the time of eating and 
the total amount to be consumed are also necessary. The best efforts 
at treatment may fail if these fundamental principles are overlooked. 
Much dyspepsia and secondary liver trouble arise from defective masti- 
cation. This throws an extra quota of work upon“the digestive organs 
that ends in irritation and, finally, in confirmed disease. Proper cook- 
ing and preparation of the food is of the utmost importance. Choose 
a simple diet and*avoid a rich one is the master word; and during 
symptoms adopt a liquid dietary. 

Beverages.—As to the use of beverages careful rules must be laid 
down. During active biliary symptoms, alcoholic drinks, especially ale, 
beer, stout and porter, should be avoided. Cider and the heavier wines 
are also objectionable, such as port, madeira, Burgundy and cham- 
pagne. If any alcoholic beverages should be required, claret and a mod- 
erate quantity of whiskey and water are the best. Among drinks, water 
takes first place. It is the best of all solvents and carries away, through 
the skin and kidneys, much toxic matter. It also aids greatly the action 
of the aperients administered to regulate the bowels. Water may be 
taken hot before breakfast and on going to bed. It may also be im- 
bibed freely a short time before taking food. Ag a rule, it is not well 
to drink water too freely while at meals. On this point, however, ex- 
perience must be the real guide. One dyspeptic with pronounced biliary 
symptoms was cured by consuming large quantities of water at meal. 
times. The merit of the spa and medicinal water treatment lies in the 
amount of water, rather than the salines that are consumed, In the 
vast majority of cases these can be made up at home. One of the 
results of drinking large quantities of water is to raise the portal vein 
blood-pressure. This causes a freer circulation through the liver and 
in turn a freer flow of bile of more liquid composition and under higher 
pressure in the biliary tubes. In this way both the venous and biliary 
systems of the liver are ‘‘flushed.’’ 

Exercise.—Exercise in keeping with the strength, habits and age of 
the patient should be enjoined. At first it may have to be of a simple 
and gentle character, and may have to be of some indoor sort. Gym- 
nastics are often valuable and various forms of movement cures, such 
as the Swedish, have filled a useful place. Walking, rowing, golfing, 
and the saddle are among the best forms of exercise. As an exercise 
calculated to stimulate digestion, and particularly the liver, none can 
surpass horseback riding. A Turkish bath with a good rubbing to 
rouse the action of the skin is a therapeutic measure that should not be 
lost sight of. 

MEDICINAL TREATMENT.—The important thing in drug treatment is to 
keep in mind the fact that the bowels must ‘be regulated, and suitable 
aperients take first place. Of these none fill a more useful réle than 
calomel followed by a saline. The usual dose of calomel is 3 grains 
(0.2 gram), but some prefer the ordinary blue pill in S-grain (0.325 
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gram) doses. In some cases of chronic intestinal indigestion, with 
accompanying liver symptoms, small doses of calomel, 1/20 grain (,00325 
gram), three times a day, prove very valuable. There are some cases 
of intestinal catarrh—the result of errors in ditt—that are greatly 
relieved by daily teaspoonful doses of castor oil taken in the morning. 
These drugs are much more useful than the so-called intestinal anti- 
septics, the efficacy of which may with good reason be doubted. For the 
purpose of emptying the portal circulation and ameliorating the symp- 
toms of the ‘‘torpid’’ liver, few combinations are better than the com- 
pound cathartic pill, now altogether too infrequently employed. Salicy- 
late of soda is an excellent liver stimulant. 
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ACTIVE CONGESTION OF THE LIVER 
(Arterial Congestion, Actwe Portal Congestion) 


Etiology, p. 64—Symptomatology, p. 65—Diagnosis, p. 65—Treat- 
ment, p. 65—Prognosis, p. 66—Pathology, p. 66. 


Ftiology.—In studying the etiology of active congestion of the liver 
it is necessary to bear in mind that the parenchyma of the organ is 
very fragile, that the vessels are very numerous, and that the capil- 
laries possess very thin walls. These factors enable the liver to act 
as a reservoir for blood and to permit of marked variations in the 
amount which at any time it may contain. A rise in the blood-pressure 
in the vena cava will raise the pressure in the hepatic vein and slow 
down the flow from the liver. On the other hand, a rise in the blood- 
pressure in the hepatic artery or the portal vein will cause more blood 
to flow into it. Among the causes that induce liver congestion, alco- 
holic and dietary excesses take a first place. The passing to the liver 
of many poisons from the intestinal canal or from the general blood 
stream is also a potent cause. Residence in hot climates has been 
given as a cause on rather doubtful evidence, similarly cold and chills, 
as urged by Cantlie, have been set up as causes, though proof is scanty. 
Many infections, as typhoid fever, yellow fever, influenza, malaria, and 
tropical dysentery, certainly give rise to the condition. Chronic con- 
gestion, former attacks of malaria, and sedentary habits act as pre- 
disposing factors. Congestion of the liver may be caused by injuries; 
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and it is claimed by many authors to be due to the arrest of blood 
loss, as in the cessation of the menses or hemorrhages from piles. 

Symptomatology.—The symptoms of active congestion of the liver 
are usually distinct and readily recognized. The condition is that often 
called a ‘‘bilious attack.’’ There is the history of some indiscretion 
in diet or the abuse of alcoholic beverages. By these means the blood 
becomes loaded with toxic material, and the channels of elimination 
are more or less inactive. There is loss of appetite, and the thought or 
sight of food creates nausea or disgust. The tongue is coated, there is 
a bad taste in the mouth, and distress or pain in the epigastrium, 
and not infrequently there is vomiting. All these symptoms are ag- 
gravated by the taking of food. There is usually some pain in the 
region of the liver, which is increased on moving or lying on the side. 
There is also tenderness on pressure. Usually there is constipation, 
but the errors in diet that induced the attack may cause diarrhea. The 
nervous symptoms are generally well marked, and consist of headache, 
vertigo, malaise, poor sleep, irritability, depression, musc volitantes, 
and an inability to concentrate thought upon work. 

PHYSICAL FINDINGs.—There is some enlargement of the liver, which 
ean be felt beyond the false ribs on the right side. The urine is reduced 
in amount, is of high specific gravity, is dark in color from the pres- 
ence of urobilin, and contains an increased amount of urates. There 
may be a slight rise of temperature of one or two degrees, due to a 
moderate hepatitis. This is likely to be the case when the liver dis- 
turbance follows an attack of dysentery. When jaundice is present it 
is usually slight in degree as compared with that caused by obstruc- 
tion of the biliary tubes or when it is of catarrhal origin. The stools 
may be lightish in color, due to a suppression of the secretion of bile, 
though generally they are of normal appearance. 

Diagnosis.— Active congestion of the liver may be distinguished 
from perthepatitis by the absence, in the latter, of a history of errors of 
diet or excess in drinking, and also by the absence of any enlargement. 
In perihepatitis there is usually a history of syphilis. The pain and 
jaundice of active congestion of the liver may resemble sufficiently 
closely similar symptoms found in some cases of right-sided pleuropneu- 
monia, and care should be taken to avoid an error in diagnosis. 

Treatment.— GENERAL MANAGEMENT.—The first thing to consider in 
the treatment of active congestion of the liver is the causation of the 
attacks. | 

Diet—All errors in diet and the use of alcoholic beverages must be 
corrected. Only small amounts of meat should be allowed and then 
only of some tender and soft kind. A milk and vegetable diet meets 
the requirements of most cases. A variety of vegetables and farinaceous 
foods may be tried, and the wishes of the patient may be followed, to 
some extent. Fat, cured and pickled meats, aleohol and strong spices 
must be excluded. Whey, junket, albumin water, thin broth, barley 


water, calve’s foot jelly, etc., are among the nutriments that may be 
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first tried. Milk, well diluted with lime water or some effervescent 
water, may be borne at an early period in the illness. As the attack 
passes off the diet may be gradually inereased in amount and variety. 

Local Treatment.—The insertion of a hollow needle three and one- 
half inches in length into the liver, with the object of drawing off blood, 
has been practiced by Cantlie. ‘The needle may have to be inserted 
several times before a vein of sufficient size is punctured to remove an 
amount of blood sufficient to relieve the congestion. The risk of bleeding 
into the peritoneal cavity, or of striking the vena cava, would be ample 
to deter most physicians from trying this line of treatment. The appli- 
cation of leeches around the anus has been advised. 

The prevention of future recurrences by a strict regulation of the 
habits of life must receive due consideration. Directions must also be 
given regarding the clothing, so as to avoid chills. 

MEDICINAL TREATMENT.—The medicinal treatment should, in the early 
period of an attack, be limited to saline cathartics, such as the laxative 
mineral waters, Seidlitz powders, or magnesium sulphate. At this stage 
the stimulating aperients such as ealomel, podophyllin, rhubarb, blue 
mass, jalap, colocynth, etc., should not be ordered, as they tend to in- 
crease the congestion of the liver. Later in the disease they are of dis- 
tinct value. Murchison recommended ammonium chlorid in doses of 
20 grains (1.3 grams) three times a day. This drug may be administered 
at any time during the illness. Murchison gave it to produce free 
diaphoresis and reduce the congestion of the liver. Ipecacuanha has 
had considerable reputation in India. It is given in doses of 20 grains 
(1.3 grams) every six to twelve hours, preceded about half an hour 
by % grain (0.03825 gram) of opium to prevent vomiting. For the 
gastro-intestinal symptoms alkalis, the alkaline waters, carbonate of 
magnesia, bismuth, and hydrocyanic acid are useful, and recommended 
by Savill. When the irritation hag subsided, mild, bitter tonics of 
nux vomica, gentian calisaya, etc., are helpful in regaining the appetite. 
If the congestion becomes chronic no drug appears to yield as good 
results as 10-20 minims (0.6-1.25 cc.) of the dilute nitrohydrochlorico 
acid. This should be combined with quinin in malarial cases. Local 
hot or cold packs will relieve both the congestion and the pain. 

Prognosis.—This should be given somewhat guardedly, as the con- 
gestion may be the forerunner of some serious affection. As the subject 
is apt to continue his dietetic indiscretions, the attacks are prone to 
recur at shortening intervals and with increasing severity, ending in 
chronic congestion or cirrhosis. An ordinary attack rarely lasts more 
than one week. 

Pathology.—The liver presents the appearance of a congested organ, 
as it is enlarged, swollen, and contains an increased quantity of blood, 
giving it a dark-reddishy or reddish-brown color. It drips blood on 
section and the capillaries and small-vessels are seen dilated. There 
is sometimes degeneration in the parenchyma and there may also be 
fatty degeneration. Pigmentation of the liver cells is also found in 
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some cases. Swelling, congestion, and proliferation of the biliary ducts 
have occasionally been met with. Chronic recurrent cases may cause 
induration of the liver, or true cirrhosis. 
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PASSIVE CONGESTION OF THE LIVER 


(Nuimeg Liver, Cyanotic Atrophy, Cardiac Liver, Hepatic Asystole, 
Venous Congestion, Red Atrophy, Passiwe Hyperemia) 


Etiology, p. 67—Symptomatology, p. 67—Diagnosis, p. 69-—-Complica- 
tions and sequelw, p. 70—Treatment, p. 70:—Prophylaxis, p. 70; 
General management, p. 70—Prognosis, p. 71—Pathology, p. 72. 


Etiology.—The etiology of passive hyperemia of the liver may be 
stated as follows: cardiac insufficiency arising from valvular disease; 
impairment in the myocardium, or pericardial lesions; some morbid 
condition in the lungs, as asthma, chronic bronchitis, emphysema, thick- 
ened and adherent pleurm; stasis in the blood-flow in the inferior vena 
cava due to tumor, aneurysm, spinal deformity; the congestion accom- 
panying pneumonia, typhoid fever, and other infections. This is a 
temporary form and does not give rise to permanent damage to the 
organ. 

Symptomatology.—CuinicaL History.—Mode of Onset.—The onset 
of passive congestion of the liver is gradual and the engorgement and 
morbid changes in the liver steadily advance, in keeping with the 
morbid conditions that hold the relationship of causation. As the ob- 
struction to the return of the blood from the liver continues and becomes 
more and more marked, the changes in the liver increase until its several 
functions are seriously impaired. There soon develops a feeling of 
tightness, fullness, and discomfort in the region of the right lobe of 
the liver. Dyspnea, weakness, and inability to work soon appear. 

Symptoms During Progress of Disease—~These are both objective 
and subjective, but as the former will be taken up fully under Physical 
Examination, we will mention-them only in passing here, together with 
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some subjective symptoms. The patient suffers from pain in the liver, 
which may be due to an accompanying perihepatitis. There is some 
loss of appetite which may become very pronounced. The usual symp- 
toms of dyspepsia, such as flatulence, constipation, diarrhea, and ab- 
dominal distention, are often present. Dyspnea is a more or less con- 
stant condition, and is due to the cardiac or pulmonary disease that 
constitutes the primary malady. As: the disease advances, insomnia 
may become the source of much distress. Nausea is usually present, 
and vomiting is not infrequent; the vomit may occasionally contain 
blood. The patient may be conscious of a pulsation in the liver. There 
is frequently considerable distress after taking food, owing to the turgid 
state of the liver, and to the fact that eating increases the vascularity 
of the gland. 

PHysicaL Finpines.—(qa) Observation.—The facial expression is 
often quite characteristic. The skin over the malar. eminences is con- 
gested and of a high color. The lips and ears tend to be cyanosed. 
The skin over the forehead and temples has a slightly icteric tint. The 
contrast between these portions of the skin is readily seen and is dis- 
tinctive of the advanced’ case. Pulsation may be visible in the veins 
of the neck and in the liver, caused by waves of blood thrown into the 
venous system by the cardiac systoles. There may be a certain fullness 
visible in the right hypochondrium, the abdomen may be distended 
with fluid, and edema of the hands and legs can usually be seen, espe- 
cially in the advanced stage of the disease. As the disease advances 
jaundice may become moderately developed, due to pressure on the 
biliary tubules; and this, combined with the cyanosis of the skin, pro- 
duces a greenish color. 

(b) Palpation—The edge of the liver may be felt to extend for 
two or three fingers’ breadth below the last rib. Considerable tender- 
ness may be elicited by pressure, which is either superficial in the skin, 
extending from the seventh to the tenth dorsal vertebre, or deeply 
seated in the liver. Pulsation in the liver may be felt and is synchronous 
with cardiac systole, It is detected by placing one hand over the 
ensiform cartilage and the other over the right side at the margin of 
the ribs. It is a heaving, diffuse impulse, and must be distinguished 
from the communicated throb of the diseased heart. By pressure upon 
the liver in an upward direction considerable impediment to the flow 
of blood in the inferior vena cava may be produced, causing marked 
blood waves to appear in the jugulars. The edge of the liver is firmer 
than normal and somewhat rounded, and the surface is smooth and even 
in contour, differing from that found in cancer, cirrhosis, and hydatids. 
Palpation may reveal thé presence of anasarca. 

(c) Percussion—Percussion confirms what has. already been made 
out by observation and palpation. An increased area of dulness is 
found to exist in the liver region, This may extend upward, the swollen 
liver pressing the diaphragm against the right. Inng. The dull area 
extends also toward the left hypochondrium, gad,may descend below the 
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umbilicus. By percussion, fluid may be discovered in the abdominal 
cavity, and the size and position of the heart can be mapped out and 
also the condition of the lungs ascertained. The thorough employment 
of percussion may reveal the presence of a new growth or an aneurysm 
in the thoracic cavity as the cause of the obstructed blood flow in the 
inferior vena cava. 

(d) Auscultation—The heart and lungs should be carefully auscul- 
tated. This enables one to form some opinion as to the degree of ad- 
vancement of disease in these organs, By this means it may be pos- 
sible to determine the presence or absence of a thoracic aneurysm. The 
kind of valvular lesion can also, in this way, be detected. When hepatic 
pulsation is well marked, a liver bruit has sometimes been heard. 

LABORATORY FINDINGS.—The laboratory findings in passive hyperemia 
of the liver are rather indefinite and inconstant. The vomit and feces 
may contain blood, and sometimes the latter are clay-colored if jaundice 
is present, The urine is usually scanty, and, in advanced cases, of high 
specific gravity, and high color, due to the presence of urobilin, with 
abundance of urates. Ags the disease progresses there is an increasing 
tendency toward the appearance of albumin in the urine due to a eon- 
gested state of the kidneys which may impair the renal epithelium. 
Glycosuria is very rarely present unless there is disease of the pancreas. 
The daily amount of urea is an index of the hepatic action; and when 
reduced in amount the liver is correlatively functionating insufficiently. 

Diagnosis.— A careful perusal of what has been said regarding the 
symptomatology and physical and laboratory findings will form the basis 
for a diagnosis. There is the presence of an enlarged and tender liver 
with organic disease of the heart. The volume of the liver in passive 
congestion is liable to marked variations, whereas the liver that is 
enlarged from other causes remains constant in size. The exhibition 
of cardiac tonics or a brisk purgative rapidly reduces the size of a 
eongested liver. 

In cirrhosis of the lwer there are enlarged abdominal veins, an 
absence of cardiac disease, the absence of pain and tenderness, the ap- 
pearance of ascites before anasarca, and the occurrence of hematemesis. 
The smooth surface, the variableness in size, and the absence of cachexia 
will distinguish the congested liver from the malignant one. The ab- 
sence of chronic suppuration will exclude amyloid disease, and an ex- 
amination of the blood will decide the case if leukemia is suspected. 
The history of the case, with special tests, will clear up any doubt as 
to the condition being due to syphilis. 

In a case where there are ascites, anasarea, enlargement of the liver, 
and albuminuria, the question arises whether the heart, the liver, or 
the kidney is the primary seat of disease. If the anasarca preceded 
the ascites it is evidence of a cardiac origin; and, as enlargement of 
the liver rarely follows renal disease, the latter may be excluded as 
the primary source of the syndrome mentioned. On the other hand, 
the enlargement of the liver is a fairly constant result of valvular dis- 
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An z-ray plate or the careful screening of the patient will aid 
in completing the diagnosis, by revealing the’ relative size and position 
of the heart, liver and spleen. 

Complications and Sequelz.—As the disordered condition of the 
liver advances pari passu with the cardiac or pulmonary diseases from 
which it has sprung, several complications may arise, Hematemesis is 
likely to occur in about 25 per cent. of the casés, caused by the congested 
state of the stomach. This condition may extend into the duodenum 
dnd produce much gastro-intestinal disturbance, such as flatulence, con- 
stipation and, less frequently, diarrhea. Arising from these derange- 
ments there may be considerable auto-intoxicafion, and an extension of 
the duodenal congestion into the bile-ducts, followed by jaundice. 
Jaundice may also be caused by pressure upon the fine biliary tubules 
in the liver by the distended veins—a form of jaundice that may become 
very severe, a true icterus gravis—from atrophy of the parenchyma. 
The backward pressure in the portal circulation causes some ascites in 
most cases and, at times, a very large amount: of fluid may accumulate 
in the abdominal cavity. From this accumulation of fluid and impaired 
circulation peritonitis and perihepatitis have resulted. Most writers 
state that the spleen may become enlarged, but Quincke is of the opinion 
that it does not show enlargement as it does in cirrhosis of the liver, 
but, on the contrary, is indurated. Due to the impaired state of the 
general circulation, as well as that of the abdominal cavity, the kidneys 
may become congested and albuminuria become more or less constant. 
In time the liver becomes cirrhotic, or rather a condition of hepatic 
fibrosis ensues. The liver ultimately may lose its power of destroying 
toxic products to such an extent that a condition of stupor, delirium 
and coma may result from auto-intoxication. 

Treatment.— PRoPHYLAXISs.—Something can be done for those who 
have cardiac disease, tumors pressing upon the thoracic portion of the 
inferior vena cava, or emphysema, that may materially lessen the fre- 
quency and severity of the recurrent attacks of hepatic hyperemia, or, 
perhaps, prevent their advent in such cases. By the careful regulation 
of the diet, the occupation, and the habits of such persons, much can 
be accomplished for their comfort and the prolonging of life. Not a few 
who would eventually undergo all the sufferitigs of hepatic hyperemia, 
may, by judicious prophylactic management, egeape this hyperemia, and 
have their ailments limited, to a great extent, to the primary disease. 
A strenuous and laborious life, together with dvery form of excess, must 
be forbidden; while abstemious habits with regard to alcohol, the adop- 
tion of a simple diet, and regularity in all thingp‘are enjoined. Medicinal 
treatment for the heart and symptoms may’: ‘do much in the way of 
prevention. | 

GENERAL MANAGEMENT.—Diet.—The diet thould be plain and light, 
consisting mainly of milk, vegetables, cereals, Weak soups, and the avoid- 
ance of all forms of alcohol. The food must be nutritious, easily di- 
gested, and not too bulky, and fluids should pe as small in amount as 
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possible. This latter point is very important, as many paticnts begin 
to improve upon restriction in the consumption of liquids. 

Local Treatment.—Hot applications over the liver have been recom- 
mended. Harley and Cantlie have recommended and practiced the 
withdrawal of blood from the liver through a hollow needle. Leeches 
have been applied over the liver and around the anus. Bleeding from 
hemorrhoids should be encouraged. The writer hag found venesection 
from the arm a very valuable means of promptly relieving the heart, 
the swollen liver, and dyspnea. Tapping may be required for the ascites, 
and puncture or the use of Southey’s tubes for the edema. 

Treatment of Symptoms.—Pain often calls for relief, and for this 
purpose hot applications are useful. Morphia in small doses should 
be administered hypodermically, grain 1/10 (0.006 gram). Small doses 
are quite effective for the relief of the pain and less disturbing than 
the usual dose of grain 14 (0.016 gram). Insomnia may be trouble- 
some. The favorite drugs are trional, veronal, sulphonal, chloralamid, 
paraldehyd, some form of opium, and the bromids. Paraldehyd in 
1 dram (4 ¢.c.) doses with half an ounce of whiskey is a trustworthy 
hypnotic. For most cases veronal in doses of 5-10 grains (0. 325-0. 65 
gram) should be given the preference. 

MEDICINAL TREATMENT.—The chief drugs upon which one saat rely 
are those that act favorably on the primary disease, and such as relieve 
the condition of the liver and portal circulation. One of the most 
helpful lines of treatment is a brisk saline purgative, and for this 
purpose a saturated solution of magnesium sulphate is the best. The 
action of the saline can be increased by administering such cathartics 
as podophyllin, rhubarb, colocynth, jalap, elaterium, or aloes. An 
excellent remedy for the anasarca, ascites, and cardiac condition is Addi- 
son’s pill, known as Guy’s hospital pill, composed of 1 grain (0.065 
gram) each of digitalis, squills, and blue mass. This may be given three 
times a day. For the regulation and toning of the heart, digitalis is 
the most reliable drug and may be given in the form of the powdered 
leaf, 1 grain (0.065 gram) every four to six hours, or of the infusion, 
or a good tincture in doses of 10-20 minims (0.6-1.25 c.c.) three times 
a day. Oaffein, grains 1-5 (0.065-0.325 gram) ; strychnia, grain 1/64- 
1/20 (0.001-0.003 gram); and camphor, grains 2-5 (0.13-0.325 gram), 
have been recommended as cardiac tonics. When there is reason to be- 
lieve that there is impairment in the heart-muscle, the writer knows of 
no drug equal to arsenic, which may be given in the form of arsenious 
acid, grain 1/20 (0.003 gram), three times a day after food. Diuretics 
are of very doubtful value, but theobromin, and salicylate of soda, 
grains 5-30 (0.325-2 grams), spartein sulphate, grains 1/12-2 (0,005- 
0.18 gram), and potassium citrate, grains 15-30 (1-2 grams), every four 
hours, may be tried. 

Prognosis.—As the great majority of cases of hepatic passive hypere- 
mia are caused by incurable organic heart disease, or some serious lung 
malady, or the presence of an aneurysm or a tumor in the thoracic 
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cavity, it will at once appear that there is little hope for a cure of the 
liver condition. As the primary diseases are usually permanent and 
fatal, the hyperemia must continue to the end of life, except when 
caused by typhoid fever, pneumonia, or some other infection. There 
is at times some improvement corresponding with whatever improve- 
ment may be effected in the organs primarily involved, especially the 
heart; but these periods of improvement are always followed by re- 
lapses. When once pulsation has occurred in the liver it never again 
disappears. The mode of death in most of the cases is that of progres- 
sive heart-failure; but there may be a terminal infection of some part 
of the body, as the lungs, the kidneys, or the liver itself. When the 
liver becomes infected there is usually vomiting and internal hemor- 
rhage. A grave type of jaundice develops ahd the patient passes into 
a state of low delirium, with stupor and coma. The prognosis as 
to the functional capacity of the liver is largély one of the main- 
tenance of the general circulation and especially the degree to which 
the heart may continue to perform its functions. So, therefore, the 
outlook regarding the liver in the performance of its duty in the body 
economy is equally as gloomy as that for its chances of a recovery. Re- 
covery of function takes place when the hyperemia is caused by some 
infection, as typhoid fever. 

Pathology.—PostMorTtem Finpinas.—When the liver is examined 
postmortem, it varies much in size, appearance and color with the dura- 
tion of the illness, the extent of the congestion, and the time after 
death when the body is opened, as the organ'shrinks in size soon after 
death, and, with this reduction in turgescence, it tends to become paler 
in color. When death occurs in the early period of the disease, the 
liver is enlarged, its borders are thickened, its substance is firmer than 
normal, its surface will indent with finger pressure, and the color is 
dark brown or bluish-purple. When cut, blood drips from the enlarged 
hepatic veins. The cut surface presents dark brown areas surrounded 
by a margin of lighter color, an appearance which resembles a cut nutmeg 
—hence the name nutmeg liver. The dark areas are those surrounding 
the hepatic or intralobular venules, while the lighter areas are those 
supplied by the compressed portal or ‘interlobular venules, where bile 
and fatty matter have been deposited. At a later stage in the disease, 
the liver may appear to be smaller, due to the formation of contracting 
fibrous tissue, and the atrophy of the cell elements, and the condition 
called red atrophy appears, though the nutmeg characteristic still re- 
mains. On section the liver shows a tendency to granulation, due to 
the projection of lobules above the surface, caused by the contraction 
of the connective tissue. The serous covering of the liver may be thick- 
ened, and there may be adhesions between it and the serous surface of the 
diaphragm. | 

MioroscopicaL Finpines.—The microscope reveals some very im- 
‘portant changes. The intralobular venules and capillaries are dilated. 
and the centers of the lobules have a wrahogany-red color, due to an 
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extra amount of blood, and the infiltration of the cells with pigment 
and blood-crystals, from capillary hemorrhages. The portal venules 
and capillaries are found to be compressed by the swollen lobules, caus- 
ing a relative anemia in the interlobular areas. This arrested flow of 
blood in the portal capillaries leads to the deposit of a considerable 
quantity of the fatty matter brought from intestinal absorption, a condi- 
tion that has been called the fatty nutmeg liver. In addition to these 
changes there is more or less stasis in the biliary capillaries and the 
deposit, of bile coloring matter in the interlobular spaces. Together 
these deposits create the lighter or grayish margins that surround the 
dark lobular centers. According to the stage and duration of the 
hyperemia, the amount of cellular atrophy will vary. In like manner 
the degree of fibrosing will be subject to marked differences in extent. 
This fibrosis proceeds from both the hepatic and the portal veins, and 
the lobule is thus invaded from its center and its periphery. 


BIBLIOGRAPHY 


ADAMI AND McCrar. Textbook of pathology, 1914. 

ADAMI AND Nicuouus. Principles of pathology, 1909, ii. 

ANDERS AND Boston. Medical diagnosis, 1914. 

Butirr, G. F. Congestion of liver—treatment. Med. Critic and Guide, New 
York, 1918, xxi. 

DIEULAFOY, G. Textbook of medicine, 1912, i. 

Epwarps, A. R. Practice of medicine, 1909. 

GiraupEeL. Arch. de méd. expér. et d’anat. path., 1906, xviii. 

Hanot. Bull. Soc. méd. d. hép. de Paris, 1895, 409. 

Hunter, W. Allbutt’s System of medicine, 1908, iv. 

Ketuty, A. O. J. Osler’s Modern medicine, 1908, v. 

LAMBERT AND ALLISON. Lesions in congestion of liver. Bull. Johns Hopkins 
Hosp., 1916, xxvii. | 

MacCattum, W. G. Textbook of pathology, 1916. 

Mann, D. Quart. Jour. Med., Oxford, 1908, i. 

Oriz. Tr. Assn. Am. Phys., 1904, xix. 

Rouueston, H. D. Diseases of the liver, 1912. 

SaLaMan. Lancet, London, 1907, i. 

Savitu, T. D. Clinical medicine, 1909. 

STENGEL AND Fox. Pathology, 1915. 

Wiuson, J. C. Medical diagnosis, 1911. 


UNIVERSAL OHRONIO PERIHEPATITIS 


(Perihepatitis Chronica Hyperplastica, Sugar-iced Liver, Chrome De- 
forming Perthepatitis, Chronic Hyaline Perihepatitis, Capsular Ctr- 
rhosis, Multiple Serositis, Polyorrhomentits) 


Etiology, p. 73—Symptomatology, p. 74—Diagnosis, p. 75—Associa- 
tion with other diseases, p. 76—Treatment, p. 76:— rophylaxis, p. 
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Etiology.—The etiology is quite obscure, and most of what has been 
given by various writers is purely speculative. Hale White claims 
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that a microdrganism is the cause of the trouble. Again, others state 
that it is due to Bacillus tuberculosis. To this the author cannot agree, 
as the morbid changes found do not in any way correspond to those 
found in tuberculosis; and, further, tuberculosis is very common, while 
general chronic perihepatitis is very rare. 

In a very large percentage of the cases there is arteriosclerosis and 
granular red kidneys. But these changes cannot be set down as the 
cause; for the chronic red kidney with hardened arteries is seldom 
found to give rise to perihepatitis, and these cases of chronic Bright’s 
disease escape this complication. It is not a sequel to interstitial neph- 
ritis. 

Then, further, syphilis has been advanced as an etiological factor. 
But it should be borne in mind that syphilis is common while perihepa- 
titis fibrosa is not. The lesions found in the disease are not those of 
syphilis. 

In like manner gout, rheumatism and malaria cannot be made to 
answer the demands for a true etiology. 

All the evidences point, however, to some infection of persistent 
though mild action, leading to organization of cicatricial connective 
tissue. The infections and diseases mentioned may stand in a codpera- 
tive sense as causes. They may lower resistance and, in this way, 
aid the causative organism. Arteriosclerosis and granular contracted 
kidneys seem to stand in this relationship more frequently than any 
other condition. Thus it comes to, pass that though there are not many 
eases of fibrous perihepatitis, these few are nearly always victims of 
an arteriorenal pathology. 

The disease is equally common to both sexes. With regard to age, 
it may occur from 20 to 70 years of.age, and the average has been found 
to be about 43 years. Heredity does not influence the disease. 

Judging by what is known by bacteriology, the great weight of evi- 
dence favors the view that it is a type of streptococcic infection; and 
this is the view of the writer after much study and considerable ex- 
perience with the disease. 

The theories that have been mentioned by some regarding trauma, 
tight lacing, alcohol, etc., would, therefore, only be predisposing causes. 

Symptomatology.—CuimicaL History.—Mode of Onset.--The mode 
of onset is slow, the disease having perhaps lasted for years prior to 
the patient’s knowledge that any serious malady was present, until 
adhesions to adjacent structures—as the diaphragm and abdominal 
walls—or decided thickening of the serous covering of the liver, appear. 

Symptoms During Progress of Disease-—The main objective sign 
of the disease is the occurrence of ascites, which always appears and 
distends the abdomen. There may be edema of the feet and legs from 
renal or cardiac disease, or from pressure on the vena cava by the thick- 
ened peritoneum. | 

The subjectwwe symptoms are not definite, are often quite vague, or 
there may be none. Occasionally there is pain, but. more frequently 
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there is only a feeling of discomfort in the upper portion of the abdomen, 
such as fullness and weight. At times there is a sudden onset of pain, 
probably caused by an inflammatory process. The abdominal walls may 
become painful from distention. General health is usually well main- 
tained, and there is freedom from gastro-intestinal derangements in most 


Puysicau Finpines.—Observation.—The most noticeable thing about 
this disease is the distention of the abdomen with fluid. Very rarely 
is Jaundice observable. Edema of the feet and legs is sometimes present. 
The heart may be seen to be irregular and with a wide and forcible 
impulse against the chest-wall. The breathing may be disturbed 
through accumulations of fluid in the pleural cavities. 

Palpation.—By palpation the edge of the liver may be found to 
be thickened and tender. Sometimes the contracted omentum may be 
rolled up and felt as a ridge which must not be confused with the 
border of the liver. Friction can sometimes be felt in the right hypo- 
chondrium. When the liver is palpable it is smooth, but may feel more 
rounded than normal. When the disease has become advanced, the 
liver, though smooth, is frequently felt to be more or less distorted in 
shape. If edema is present pressure produces pitting. 

Percussion.—Percussion will reveal the presence of fluid in the 
abdomen, or in the pleural cavities. Sometimes there is pericarditis 
with an enlarged area of cardiac dullness. The spleen may be found 
enlarged, but this is not usual, as its thickened capsule acts as a pre- 
ventive in this regard. 

Auscultation.—Auscultation may discover the presence of heart 
disease or pleurisy, both of which are common accompaniments of 
chronic perihepatitis. 

LABORATORY Finpinas.—Albuminuria is present in a considerable 
number of the cases, for the reason that interstitial nephritis is fre- 
quently in association with this liver disease. The ascitic fluid is clear 
and straw-colored, but when it stands for some time threads of fibrin 
may form. It also contains about 3 per cent. of albumin, which points 
to the fact that the exudate is due to some inflammatory process and not 
merely a transudation. 

Diagnosis.—The diagnosis of perihepatitis is often very difficult to 
make. So eminent an authority as Osler states that he has not been 
able to decide definitely between this condition and cirrhosis of the liver 
with ascites. According to Hale White, the three chief points in diag- 
nosis are interstitial nephritis, recurring ascites, and the absence of 
jaundice. There is a group of cases that are associated with peri- 
carditis, generally adherent, and inflammation in the mediastinum. 

The most remarkable characteristic of this form of chronic perihepa- 
titis is the tendency to recurrent ascites, which lasts for many years, 
and requires tapping many times. Osler mentioned the case of a patient 
on whom this operation was performed 121 times, and Rumpf a case 
on whom it was performed 301 times, Between the tappings there are 
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often periods of fairly good health, when the person may be able to 
attend to his usual vocation. It is difficult to differentiate between 
perihepatitis and true cirrhosis of the liver. If jaundice occurs the 
probabilities are in favor of cirrhosis. In cirrhosis the fluid forms more 
rapidly and the patient very seldom lives to require a second tapping, 
as life is nearing its end by the time this treatment becomes necessary. 

It is also necessary to distinguish chronic hyperplastic perihepatitis 
from perihepatitis, acute or chronic, caused by abscess in the liver, the 
presence of tubercle or cancer, or the extension of an inflammatory 
process from an adjoining part, such as an empyema. None of these 
forms of perihepatitis run the long course of the form now discussed 
with many remissions and tappings. In one case the total fluid removed 
was 790 pints, and in another it was as much as 2,000 pints. 

As a special aid in effecting a diagnosis must be mentioned the 
aspirating needle, which should be inserted in the seventh or eighth 
intercostal space in the midaxillary line. If the fluid is ejected on 
inspiration it comes from beneath the diaphragm, and if it is ejected 
on expiration it comes from the pleural sac. The nature of the fluid 
thus secured is of importance, the empyematous being purulent, while 
that from perihepatitis is clear and rich in albumin. 

Association with Other Diseases.—This affection of the serous cov- 
ering of the liver is often associated with some other disease, such as 
pleurisy, empyema, mediastinitis, adherent pericarditis, chronic neph- 
ritis, gout, rheumatism, syphilis, tuberculosis and arteriosclerosis. Some 
of these conditions may be merely accompaniments, at other times some 
of them may be results, or, again, they may be the causes of the peri- 
hepatitis. This latter is specially true with regard to syphilis, tuber- 
culosis, and interstitial nephritis. 

Treatment.—PrRoPHYLaxis.—But little can be done for the preven- 
tion of this condition, except in the way of treating such diseases as 
tuberculosis, gout, syphilis, pericarditis, and nephritis, should these 
be found to exist. 

Dizt.—This should be of the variety that is easily digested, nutri- 
tious, and such as agrees best with the patient. Stimulating and rich 
foods and such articles as cause flatulence or other symptoms of indi- 
gestion must be avoided. Liquids should be carefully limited, and also 
salt. 

MEDICINAL TREATMENT.—Outside of such drugs as may be required 
for the relief of symptoms such as pain, sleeplessness, debility, or con- 
stipation, there is little that is specific apart from quinin, in cases with 
a prior malarial history, and the proper treatment for syphilis when 
the history and the blood-test are definite. For this latter disease potas- 
sium iodid may be prescribed in doses of 5-15 grains (0.325-1 gram) 
three times daily; or a mercurial such as the protiodid, grain 1/6 to 
grain 1% (0.01-0.03 gram). A mixed mereurial and iodid treatment 
may be adopted, such as potassium iodid, grains 5-15 (0.325-1 gram), and 
meroury perchlorid, grain 1/64 to grain 1/10 (0,001-0,006 gram) in 
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solution after meals. The intravenous treatment with some preparation 
of arsenic may be employed. | 

Much of the drug treatment is to be directed toward the accompany- 
ing maladies. Diuretics have been tried with doubtful results, the 
favorite ones being caffein, strophanthus, digitalis, diuretin, and squills. 
Hale White regards copaiba resin as the best diuretic, in doses of 15 
grains (1 gram) three times a day, made up in capsule, cachet, or 
emulsion. In lieu of this, the pill containing 1 grain (0.06 gram) 
each of squills, digitalis, and blue pill may be tried. Free catharsis 
has been recommended, and may be secured by compound jalap powder, 
grains 15-60 (1-4 grams), by magnesium sulphate, or some of the laxa- 
tive saline waters. 

SuraicaL TREATMENT.—The surgical treatment consists in tapping 
when required. It has been thought by some that early tapping has a 
restraining influence over the disease. This is certainly very doubtful. 
A drainage tube was left in the opening by Hale White, but he did not 
see any benefit from this line of treatment. A fistulous opening has 
been tried but the risk of causing peritonitis is rather grave. <A 
Southey’s tube has been inserted into the abdominal cavity, and the 
opening of the abdomen and rubbing of the peritoneal surfaces tried, 
with the object of inducing absorption of fluid. Talma’s operation or 
some modification of it as practiced by Drummond or Morrison may be 
tried. By this procedure the omentum is attached to the connective tis- 
sue of the abdominal wall, and collateral drainage is established. In 
many cases this has given marked relief. 

Spreocrric THERAPY.—As the writer holds that the disease is caused 
by a streptococcic infection, the vaccine treatment should be adminis- 
tered. 

Prognosis.—The progress of the disease is very slow, covering periods 
of from two to sixteen years, according to Nicholls. Emaciation and as- 
thenia finally become marked, and the patient usually dies of some inter-’ 
current affection, such as peritonitis, pneumonia, empyema, pleurisy, 
pericarditis, or nephritis. In true hyperplastic perihepatitis, death al- 
ways eventually occurs. As the disease advances the need for tapping 
becomes more frequent. Restoration of function can only occur to a 
very limited degree in the intervals of quiescence between tappings. 

Pathology.— Macroscoricau Finpines.—The gross appearance of the 
liver is very characteristic, as the surface of the organ is covered with 
a firm, glistening, whitish, fibrous coating, of considerable thickness. 
It is described as resembling the icing on a cake, hence the name “‘sugar- 
iced liver.’’ On the surface of this coating depressions and cracks are 
usually visible, caused by the contractions that have taken place in it. 
This coating can be stripped. off, leaving the peritoneal covering of the 
liver in a fairly normal condition. The liver is more or less deformed 
by the pressure and shrinking of this abnormal covering. This process 
may turn the anterior margin of the liver over upon the convex surface. 
As a result of the contraction of this fibrous coat, the gall-bladder is 
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frequently quite small and empty. The biliary ducts, however, are not 
involved, which accounts for the absence of jaundice in nearly all these 
CASES. There is very rarely compression of the portal vessels, leading to 
the conclusion that the ascites is due to the inflammation of the serous 
surface of the liver and to peritonitis, and not to vascular obstruction. 
The liver is soft, vascular and fatty, with lobular atrophy, but this 
atrophy is not a true cirrhosis. There may be a slight amount of fibrosis 
extending into the surface of the liver for a short distance. If the 
patient dies in the early stage of the disease the liver is covered with 
a layer of white lymph that can be readily removed. The capsule of 
the spleen is thickened and is adherent to the adjoining parts, due to 
serous inflammation. The kidneys are frequently congested, and in 
cases with arteriosclerosis they are usually contracted and granular. 
The peritoneum is very liable to become fibrosed and undergo hyaline 
changes similar to the covering of the liver. The omentum is thick- 
ened and is rolled up into a mass or rope-like body, while the mesentery 
is thickened and contracted, fastening the intestines close to the spine. 
The pleure and pericardium often reveal somewhat similar thicken- 
ings, contractions, and adhesions. These changes have given rise to 
the name polyorrhomenitis for the disease. 

MicroscoricaL _Finpines.—The microscopical changes are also very 
interesting. The fibrous covering of the liver is found to be laid down 
in thin layers, between which there are usually some white and some 
mast cells. Between the layers nearest the liver there are found a con- 
siderable number of leukocytes. The whole layer undergoes hyalino 
degeneration, and hence Nicholls calls it hyaloserositis. There are no 
blood-vessels in this morbid fibrous covering, nor is there any fibrin. 
The surface of the liver shows changes also. The capillaries are dilated, 
making the tissue appear vascular. There is pigmentary and fatty 
degeneration in the liver cells. The true glissonian capsule of the liver 
‘may show some fibrosis, which penetrates a short way into the liver. 
The surface layer of the liver tends toward hyaline changes. 
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ACUTE NON-SUPPURATIVE HEPATITIS 


(Acute Parenchymatous Hepatitis) 
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Etiology.—Prepisposina Causss.—Cold may act as a predisposing 
cause to the entry of the infection into the liver, though this has but 
little bearing in the cases of hepatitis occurring along with pneumonia, 
typhoid fever, or sepsis. Residence in hot countries and the tropics has 
no other relationship to the disease than placing the person where the 
Plasmodium malaria, and Ameba dysenteria are found. Errors in diet, 
especially abuses in alcohol, no doubt predispose to hepatic infections. 

In addition to the diseases mentioned above parenchymatous inflam- 
mation of the liver is frequently found in connection with erysipelas, 
malaria, and amebic dysentery. 

Excitina Cavuss.—The exciting cause is some infecting organism, or 
some irritant toxin carried to it through the hepatic artery or the portal 
vein. Thus we mect with cases caused by infectious diseases, by injuri- 
ous materials—as alcohol, phosphorus, and certain metallic poisons— 
and toxins generated in the intestinal canal. 

The septic organisms find their way into the system in many ways: 
the malarial plasmodium through the agency of the anopheles mos- 
quito, and the Ameba dysentenew by drinking water or consuming food 
that has been infected. 

Symptomatology.—Ciinica History.—Mode of Onset—The onset 
of this disease varies with the nature of the infection, toxin, or irritant 
causing it, though this stage is prompt enough to come well within the 
meaning of an acute illness of a few days’ duration. There is frequently 
a sensation of chilliness, and a feeling of depression. 

Symptoms During Progress of Disease.—Vomiting is liable to come 
on early in the attack, and, due to the severity of the retching, the 
vomitus may contain blood, but otherwise is of the characteristic green- 
ish color. There may be diarrhea and the stools are very foul-smelling. 
There may be jaundice, but this is generally slight in amount, producing 
but little color in the conjunctiva or skin. : 

The patient complains of nausea and pain, and there is usually a 
feeling of great thirst. There is headache, sleeplessness, restlessness, 
and depression. There is a feeling of revulsion to food, and a sensa- 
tion of fullness in the region of the liver. Frequently there is pain 
in the shoulder. | 

PuysicaL Finpines.—The patient is frequently observed to sit up 
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in bed. The jaundice may be very alight and amount to only a subicteria 
tint, but in a few cases it may become intense, resembling icterus gravis. 
The facial expression is one of anxiety and depression, and is usually 
somewhat sallow. The breathing is often shallow, due to restraint in 
the movement of the diaphragm. 

The thermometer reveals the presence of some fever. Cantlie holds 
that a temperature of 100° F. (37.8° C.) and over indicates the pres- 
ence of an inflammatory process, as against a congested state of the 
liver in which the temperature does not go above 100° ¥. The en- 
larged liver and the diminished movements of the diaphragm can be 
seen by the 2-rays. 


(a) Palpation.—Palpation reveals a tenderness in the liver, and a 
protective rigidity of the abdominal muscles. The gland is also found 
to be enlarged. 

(6) Percussion.—Pereussion still further confirms the enlargement 
of the liver, which may extend upward considerably above the normal 
limit, and downward as far as the umbilicus. Due to the infective 
cause in many cases, and to prior malaria in some, the spleen is found 
to be enlarged. 


Lasoratory Finpines.—If there is any jaundice the urine will con- 
tain bile-pigment. It is also of high color and specific gravity, with 
abundance of urates and uric acid. The toxemia may cause albuminuria. 
An examination of the blood may reveal the plasmodium of malaria, 
and the Bacillus typhosus may be found in the blood and urine. The 
amebe may be found in the feces, the portal blood, and in the liver. 

Diagnosis.—The characteristies of the disease as already given will 
usually suffice to make the diagnosis. There may be difficulty, however, 
in distinguishing hepatitis from some other conditions of the liver. In 
the case of suppurative hepatitis there is usually an irregular tem- 
perature with sweats and chills, and the. presence of leukocytosis will 
prove helpful in making the diagnosis. In amebic hepatitis there is 
no relative increase in the polymorphonuclears. In phosphorus-poison- 
ing there is acute hepatitis with jaundice, but the hemorrhagic vomits 
and stools should enable one to draw the distinetion, with the history of 
having taken the poison. Acute yellow atrophy is characterized by deep 
Jaundice, extreme nervousness and delirium, the rapid course of the 
disease, and the early reduction in the size of the liver. In malarial 
hepatitis there is the history of chills and fever, and at the time of these 
paroxyams the liver and spleen notably enlarge. The malarial organism 
ean be found in the blood. The acute form of cirrhosis may so closely 
resemble acute hepatitis that time is required to make the distinction. 

Treatment.—PropHyLaxis.—The prophylactic treatment consists in 
avoiding unnecessary exposure, taking proper care to avoid the ingestion 
of such foods, drugs, and drinks as are calculated to irritate the liver, 
also taking precautions against becoming infected by the organiams of 
typhoid fever, malaria, and tropical dysentery. : 
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GENERAL ManagemMEnt.—The patient must be put to bed. A warm 
bath is useful. The air and temperature of the room should receive 
due consideration. 

Diet.—The diet should be of a very light, simple nature; and, at first, 
the comfort of the patient is favored by permitting water or some effer- 
vescent water only. Raw meat juice, lemon, albumin, jelly, chicken 
broth, rice and barley water, and whey and junket may be tried. Alco- 
hol must be avoided. | 

Clumate.—If the patient lives in the tropics or in a malarial district, 
removal to a temperate or non-malarial locality may become obligatory. 

Local Treatment.—Local treatment for thé liver is often useful in 
the form of an ice-bag, a hot fomentation, leeching, dry-cupping, or 
strapping’ the side. 

Treatment of Symptoms.—The treatment of symptoms will claim at- 
tention. The pain may demand an opiate in the form of a hypodermic 
injection of grain 1/6 (0.011 gram) morphin. The vomiting may be 
relieved by the use of bicarbonate of soda, bismuth in some form, or 
carbonate of magnesia. One of the most successful methods is encourag- 
ing the patient to drink hot water freely. This flushes the stomach, and, 
when retained, fills the blood-vessels, inducing action of the skin and 
kidneys. 

MEpDICINAL TREATMENT.—Drugs are at times very useful. Foremost 
are the saline aperients in the form of some mineral water such as 
hunyadi janos, Carlsbad, or Apenta. Magnesium sulphate, drams 2-4 
(8-16 grams) or sodium sulphate, in similar dosage, as required. Calo- 
mel and energetic purgatives should be avoided in the early stage of 
the attack. When vomiting and pain have subsided, repeated small 
doses of calomel, grain 14 (0.016 gram), followed by a@ saline, fill a 
useful place. If there is a history of malaria, quinin should be given 
as soon as the urgent stomach symptoms have abated. The dose should 
be a liberal one of 5, 10, or 15 grains (0.325, 0.650, or 0.972 gram), 
about one hour before the expected chill. This should be followed by 
moderate doses of a few grains thrice daily. Under this treatment, the 
liver may speedily return to its normal size. In amebic hepatitis 20-40 
grains (1.30-2.60 grams) of ipecacuanha should be given twice a day, 
preceded by an opiate, to prevent vomiting. A suitable preparation 
of opium is 10 minims (0.6 ¢.c.) of the deodorized tincture. Musser and 
Kelly recommend emetin hydrochlorid in amebic hepatitis, in doses of 
from 14 to 1 grain (0.021 to 0.065 gram) administered hypodermically. 
Chlorid of ammonium in 20 grain (1.30 grams) doses is recommended 
by some in the acute stage. It cannot be given on a sick stomach. It 
may be combined with 5-10 minims (0.3-0.6 c.c.) of dilute hydrochloric 
acid, and 2 or 3 minims (0.12 or 0.18 c.c.) of liquor strychnine. The 
recovery of cases complicated by syphilis is greatly aided by the admin- 
istration of iodids and mercurials. 

Suraioa, Trearmenr.—Surgical treatment by withdrawing fifteen 


ounoes of blood from the liver by an aspirator has been advised. It is 
VOL. VII.—6. | 
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difficult to strike a vein of sufficient size, and it may become necessary 
to insert the needle several times before a successful result can be 
obtained. There is also the risk of hemorrhage into the peritoneal cavity. 
Venesection from the arm and the replacement of an equivalent amount 
of normal saline is much more simple and safe, and yields good results 
in suitable cases of the sthenic and plethoric type. Free purgation 
with ‘saturated solution of magnesium sulphate, and the administra- 
tion of tincture of veratrum viride, 15 minims (0.92 c.c.), every four 
hours for several doses, to empty the blood back into the portal vein, and 
the application of four or six leeches over the liver will meet all the in- 
dications that abstraction of blood by the needle is intended to achieve. 

MANAGEMENT OF CONVALESCENCE.—The care of the patient during 
convalescence should receive attention. A light, nutritious, and non- 
stimulating diet must be recommended. Change to a suitable resort is 
advisable. A lengthy period of rest should be enjoined, and the person 
should live a strictly temperate life. All irregularities of the digestive 
organs must be corrected as far as possible, with the object of pre- 
venting recurrence of the disease by intestinal intoxication of the liver. 

Prognosis.—This depends to a great extent upon the cause, whether 
a first or a subsequent attack, and the climatic conditions. Each attack 
renders the person more prone to the disease. If the person lives in 
the tropics the prognosis is much better if he can move to a temperate 
climate. Each attack disposes toward hypertrophy of the liver, and, 
finally, to cirrhosis. In uncomplicated attacks the outlook as to recovery 
is good; but in subsequent attacks the probability that damage to the 
liver will become permanent is considerable, and makes a guarded prog- 
nosis necessary. The mortality in first attacks is low, but in recurrent 
attacks it seriously rises with the occurrence of cirrhotic and atrophic 
changes in the liver. The function of the organ may be completely re- 
stored. In malarial and amebic cases the prospects in this regard are 
not so good, as in the former there is a tendency toward the formation 
of atrophic foci, while in the latter the risk of recurrence is consider- 
able. In cases of severe acute hepatitis there is much danger to both 
life and function, as they approach icterus gravis in character. In 
tropical cases suppuration may occur. 

Pathology.—The morbid changes found in the liver are very varied, 
according to the severity of the inflammation, and range all the way 
from what is found in active congestion to the destruction of tissue, as 
in acute yellow atrophy. 

MAcROSCOPICAL Finpin@s.—Observation shows the liver is enlarged 
in most cases, swollen and softened, and that it is paler than normal. 
On section it is also of a pale and opaque appearance. On the surface, 
in malarial cases, are seen many small nodules, and the gland, as a whole, 
may be pigmented from a brownish to a slaty color. When the liver 
is swollen and enlarged the edges are thickened and rounded. In.some 
cases of a very acute nature and much infection, the liver is so soft- 
ened that it appears to fluctuate. In some pyemic cases the lobules | 
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be marked out as bile-stained areas surrounded by grayish or whitish 
rings. A nodular condition of the liver has been sometimes found when 
there was no history of malaria. There may be collections of leukocytes 
along the portal sheaths, and the parenchymatous cells may become 
fatty, amyloid, and vacuolated. 

MICROSCOPICAL FINDINGS.—The microscopic findings, like the macro- 
scopic, vary greatly. The cells are cloudy and many of them are granu- 
lar, consisting of albuminous and fatty matter, and the nuclei are fre- 
quently indistinct. There is sometimes marked pigmentation of the 
liver cells. There is, at times, an infiltration of the liver with leuko- 
cytes, plasma-cells, and young connective tissue, which is found to oecur 
mainly around the portal vessels, in the foci of necrosis, and in more 
inflamed nodules. The small arteries, veins and capillaries are dilated, 
with a swelling and desquamation of their endothelium, and they often 
contain minute thrombi. There is a similar swelling, edema, prolifera- 
tion and desquamation of the cells of the biliary ducts. The lymphatics 
share in these inflammatory changes. In cases that last for considerable 
time or are caused by a milder irritant, or are of the recurrent type, 
there may be considerable proliferation of the connective tissue, ending 
in cirrhosis. In cases of ameba, malaria, typhoid fever and sepsis the 
several organisms may be found in the liver. In these infections there 
are usually morbid changes in the spleen and kidneys. 


BIBLIOGRAPHY 


Apaur AND McCraz. Textbook of pathology, 1914. 

ADAMI AND NICHOLLS. Principles of pathology, 1908, ii. 

Barker, L. F. Johns Hopkins Hosp. Rep., Baltimore, 1895, v, 221. 

BozzoLo. Infective liver. Riv. crit. di clin. med., 1902, iii. 

Cantulg, E. Encyclopedia medica, Edinburgh, 1901, vii. 

CayLey, H. Tropical affections of the liver, 1894. 

Craia, C. F. Osler’s Modern medicine, 1908, i. 

Davipson. Tropical liver. Allbutt’s System of medicine, Vol. II, Part IX 

Drevu.Laroy, G. Hepatitis, 1912, i. 

Ewing. Jour. Exper. Med., New York, 1901-1905, vi, 154. 

Faces, H. Quy’s Hosp. Rep., xxxv. 

Keuty, A. O. J. Hepatitis. Osler’s Modern medicine, 1908, v. 

Keruscu aND Krenrr. Arch. de physiol. norm, et path., 1878, 571; 1879, 354. 

Kimin, E. Tr. Path. Soc., 1877, xxviii. 

MacCautum, W. G. Textbook of pathology, 1916. 

MAITLAND. Fatal liver-hemorrbage. Brit. Med. Jour., 1902, i, 458, 

Manson. Tropical diseases, 1907, 

Musser anp Keuty. Practical Treatment, 1917, iv. 

Nicuoris, A. G. Stud. Roy. Vietorie Hosp., Montreal, 1902. 

Ostzr, Wu. Practice of medicine, 1916. 

Quincxs, H. Acute hepatitis. Nothnagel’s Encyclopedia of the practice of 
medicine, 1903. | | 

RamMOND AND GeranpeL. Bull. et mém. Soe. méd, d. hép. de Paris, 1905, 3 s., xxv, 
600, 

Ramaporron, A. Ascites, ete. Med. Chronicle, 1906, xlv, 7. 

Remuincer. Presse méd., 1903, i. | : 

Rocurs, L. Tr. Med.-Chir, Assn., London, 1907, xe. 


84 LIVER, GALL-BLADDER AND BILIARY DUCTS 


Rouixsron, H. D. Diseases of the liver, gall-biadder and bile-ducte, 1912. 

Sapounmn, Arch. de physiol. norm. et path., 1880, 1884. 

Strona, R. P! Osler’s Modern medicine, 1908, i. 

Syauers, D. Am. Jour. Med. Se., Philadelphia, 1908, exxxv, 251. 

TALMA, Hepatitis parenchymatosa benigna.: Berl. klin. Wehnachr., 1891, 1111, 

Txissizr, J. Les albuminuries curables. Paris, 1900. 

Wurrta, W. Dictionary of treatment, 1912. | 

WIDAL AND ABRAMI, ull, et mém. Soc, méd. d. hép. de Paris, 1905, 3 s., xxv, 
§23. , 


ACUTE SUPPURATIVE HEPATITIS 


(Hepatic Abscess, Suppurative Pylephlebitis, Suppurative Hepatic 
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Etiology.—Prepisposing Cavusss.—The predisposing causes are 
numerous. The residence in tropical climates has an important bear- 
ing on the production of the solitary abscess of the liver. Malaria may 
also lower the resistance of the gland. Errors in diet and the abuse 
of alcoholic beverages injure the digestive canal and also throw toxic 
and irritant materials into the liver. Diseases in other organs, such 
as gastric and intestinal ulceration, appendicitis, ulcerative endocarditis, 
septic wounds, empyema, abscess in the ear, Malta, yellow and typhoid 
fevers predispose to this condition, as do also sex—males suffering more 
frequently than females—diseases in the gall-bladder—as gall-stones, 
infective cholangitis—and age, the disease being one mainly of adult 
life. 

Exciting CausE.—The exciting cause is invariably the entry into 
the liver of pathogenic organisms. These may gain access by a punc- 
tured wound, or by being carried to the liver from some adjoining in- 
fective inflammation, or by the portal vein, the hepatic artery, the 
hepatic vein, the lymphatics, or the biliary ducts. The causative or- 
ganisms are the varieties of the staphylococci and streptococci, the com- 
mon colon bacillus, the Ama@ba dysenteriae or Entameda dysenteria, 
the typhoid fever bacillus, Bacillus dysenteriae, Bacillus pyogenes fa- 
tidus, Duplococcus pneumonia, actinomyces, and Bacillus pyocyaneus. 
It should be remembered that mixed infection may exist in a given case. 

Symptomatology.—Cimica History.—The period of onset and the 
symptoms of the incubation or early period of the disease vary greatly. 
Attempts have been made to divide suppuration in the liver into acute, 
subacute, and chronic forms; but all such divisions must prove of little 
value, as a chronic case may suddenly take on acute manifestations and 
an acute form may become chronic. | 

Mode of Onset —This.-varies greatly, When the abscess is caused 
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by an injury or by extension from an adjacent part, the attack usually 
comes on abruptly. There is enlargement of the liver, which is irregular 
in shape. The gland is tender on: pressure, and there are chills, sweats 
and fever, and there may be such: pressure on the biliary ducts as may 
cause jaundice. Subjectively the patient feels pain in the region of the 
liver, often referred to the right shoulder, and increased by motion. 

In pyemic abscesses of the liver the onset is generally sudden. There 
may be obvious changes in the size and shape of the organ, though these 
are not often at all marked, as the death of the patient may prevent 
much change in these respects. The chills, sweats and fever do not 
aid much in the diagnosis, as they are features of the infection from 
which the liver trouble arises. There may be some degree of jaundice. 
The chief subjective symptom is the pain. 

Tropical liver abscess and those due to causes in the intestines are 
usually slow in their onset, and may be very obscure in their manifesta- 
tions, though the history will enable one to form a correct opinion. The 
usual symptoms of tenderness and enlargement can be detected. The 
patient may complain of chilliness, pain and malaise. 

PHYSICAL Finpines.—The sufferer appears to be very ill, even though 
local symptoms are not pronounced. There is distinct nervous and 
mental depression. The color of the skin is a grayish-yellow, and the 
eyes may show an icteroid tint, but Jaundice is only present in about 
16 per cent. of the cases, caused by pressure in the biliary tubes. The 
patient lies in the dorsal position. 

Palpation—Palpation will reveal a swollen condition of the liver, 
and the outline is often irregular and bulging at one or more points. 
Tenderness will be elicited. The pulse is felt to be rapid and feeble, 
but, at the times of febrile paroxysms, may become tense. There may 
be extreme rigidity of the right rectus muscle, though this is usually 
only moderate and may be absent. 

Percussion—Percussion carefully conducted will outline the area 
of the dullness and its contour. It may also detect other foci of dis- 
ease. Ascites, sometimes present, may also be discovered in this way. 

Auscultation—Auscultation may detect a friction rub when the 
peritoneum over the liver becomes inflamed. Heart lesions may also 
be noted, and these bear an important etiological relationship, especially 
ulcerative endocarditis, 

Succussion.—This is a test of much value. If the patient is shaken, 
as in pyopneumothorax, pain is felt in the liver, and radiates to the 
right shoulder and across the upper zone of the abdomen. 

LaBORATORY Finpines.—The blood usually shows a leukocytosis, 
though this may be low or suddenly diminish, owing to a lowered re- 
sistance. Various bacteria have been found. The urine may contain 
albumin, and occasionally bile coloring. The pus from the abscess has 
been found to contain staphylococci, streptococci, pneumococci, Bactllus 
typhosus, colon bacillus, Amabe dysenteriae, Actinomyces bovis. 

SpmoiaL HXAMINATIONS.—The x-rays may be used to determine the 
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size, shape, and movements of the liver. The aspirator may be employed, 
but. the utmost care must be taken to prevent the spread of infection. 

Diagnosis.—-The diagnosis of suppuration in the liver is often a 
difficult matter. Special attention must be given to the causative factors 
and the source of infection, Pain in the liver, sometimes referred to 
the shoulder, enlargement and tenderness of the liver, occasionally 
jaundice, and the almost constant symptoms of fever, chills, sweats, and 
leukocytosis will establish the diagnosis. The symptoms in tropical ab- 
scess may be slight and latent, and the resistance may be poor and 
a low leukocyte count may follow. 

Care must be taken to distinguish abscess of the liver from gall- 
stones and inflammation of the gall-bladder, abscess in the adjoining 
wall, subphrenic abscess, empyema, gummata, suppurating hydatids, 
pyelitis of the right kidney, and enlargement of the liver associated 
with pernicious anemia, leukocythemia, ulcerative endocarditis, or 
scurvy. Soft, cancerous nodules might be mistaken for abscess, but there 
is less fever, and the history of malignant disease in some other part of 
the body would help to remove doubt. An echinococcus cyst develops 
slowly and without fever and the cyst is hard, tense and elastic, yielding 
a thrill on percussion. 

If aspiration is resorted to as a means of clearing up the diagnosis, 
a fine needle should be used, and the skin and the instrument rendered 
sterile. When the needle has entered the soft parts the cock must be 
opened so that the pus can escape through the needle and not along its 
side, as it might do under pressure. The aspiration should be con- 
tinuous. The small opening is sealed with some suitable dressing. If 
the puncture is carefully made, rarely will any harm result. The pus 
will yield valuable bacteriological information. 

Complications.—The spleen, in this condition, is enlarged and may 
also become infected and be the seat of suppuration. The suppuration 
may extend into the lung, the pleura, and the pericardium. The liver 
abscess may rupture into the peritoneal cavity, or adjoining hollow 
viscera. There are cases on record where the pus was discharged into 
the kidney. Cerebral abscesses have complicated some cases. Strangr- 
lation of the small intestines has occurred around the adhesions, and 
adhesions have been so located as to give rise to Jaundice by obstruction 
of the bile-ducts. 

Clinical Varieties—Two clinical varieties have been described, but 
they are liable to blend into each other in type. 

The first variety is the single large abscess form, or the tropical 
suppurative hepatitis. Here, however, it must be noted that in this 
variety there may be mpre than one large abscess, or there may be a 
number of small ones forming around the primary large abscess, by 
infection. 

In the second variety, the non-tropical suppurative hepatitis, or that 
caused by septie infection, there are usually many abscesses ranging 
in size from a pin’s head upward. This variety may resemble the 
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large abscess type, by a number of the small and adjacent abscesses 
‘coalescing into one. 

The division of the disease into these two main varieties has some 
clinical value. 

—Propuy.Laxis.—Much can be accomplished in the way 
of prevention, Persons who are living in a tropical climate must regu- 
late their diet with care, and must avoid all abuse of alcoholic stimu- 
lants. If they have suffered from malaria and dysentery with hepatic 
complications, they should move for a time to a temperate region. Those 
who have any foci of active infection should have these thoroughly 
treated, and, perhaps, by this means avoid the formation of multiple 
pyemic abscesses in the liver. 

Among the sources from which the liver may become infected one 
may mention septic wounds, infected gall-bladder, dysentery, appendi- 
citis, gastric and duodenal ulcers, typhoid fever ulcers, ulceration of 
new growths in the intestinal canal, infected hemorrhoids, and sup- 
puration in the pelvis. Infective endocarditis, gangrene of the lung, 
suppurative otitis, osteomyelitis, and fetid bronchitis may infect the 
liver through the general circulation by way of the hepatic artery. All 
these foci must receive due consideration. 

GENERAL TREATMENT.—This must be of a supporting and restorative 
character. The patient should be given the benefits of a comfortable 
bed, a well-lighted and well-ventilated room, and nourishing liquid or 
light diet. 

Diet.—The diet may be prepared in a variety of ways to render it 
as attractive as possible, and predigestion of the milk, gruels, etc., may 
be tried. 

Climatic Treatment.—Those living in a malarial district or in the 
tropics, who have also been infected with malaria or who have suf- 
fered from amebic dysentery, should be well advised to seek a change 
of climate. This would be both prophylactic and therapeutic with re- 
gard to liver abscess. Large doses of quinin, grains 5-10 (0.3-0.6 gram), 
and of ipecacuanha, grains 20-40 daily (1.3-2.6 grams) might prevent 
the occurrence of abscesses in persons infected with these diseases. 

Treatment of Symptoms.—This consists in measures for the relief 
of pain, the reduction of fever, the inducing of sleep, the regulation of 
the bowels, and the stimulation of the appetite. 

Pain is best relieved by an opiate in some form, as grain 1/6-1/4 
morphin (0.010-0.016 gram), or a good tincture of opium, minims 5-10 
(0.3-0.6 c.c.). The temperature is best controlled by proper sponging 
with tepid, cold, or some evaporating affusion. The bowels should be 
moved as required by enemata or mild aperients. The appetite should 
be assisted by prescribing some simple bitter, such as gentian, nux 
vomica, and calisaya, or a combination of these, along with such a min- 
eral acid as dilute hydrochloric acid, minims 5-10 (0.3-0.6 ¢.c.) three 
or four times daily. If the hepatitis is due to the ameba, emetin hydro- 
chiorid, 1 grain (0.06 gram), should be given daily hypodermically for 
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six to twelve days. It may also be given intravenously in severe cases. 

Sureican TREATMENT.—As soon as an abscess has been diagnosed 
the indication exists for surgical treatment. Some writers, as Manson, 
Cantlie, Rogers, and Waring, have recommended aspiration. There 
are serious objections to this method, such as striking the portal vein, 
the vena cava, a hollow viscus, rupturing the abscess sat and permitting 
the escape of the pus into the abdomen, or causing free hemorrhage. 
Further, it does not secure perfect drainage and emptying of the abscess. 
The best ideals of surgery will be met by cutting down upon the liver, 
and exposing the diseased part to view, opening and draining the cavity. 

Speciric Tuerapy.—For the multiple septic or pyemic abscesses 
surgical treatment is not suited. In such cases an autogenous vaccine 
might be tried. 

Prognosis.—The prognosis is very unfavorable in the multiple ab- 
scess variety, as the mortality is very high, the duration of the illness 
being one to three weeks. In the large abscess variety the prospects 
fer a recovery are much better, and Cantlie claims that, by proper 
aspiration, the mortality has been reduced from 80 per cent. to 20 or 30 
per cent. The open surgical method with free drainage should still 
further reduce the death rate. Rupture of the abscess into the peri- 
toneal cavity demands immediate operation, but rupture into the lung 
or into a hollow viscus may permit of some delay while watching the 
progress of the case closely. 

Pathology. —MacroscoricaL Finpines.—The macroscopical appear- 
ances will differ according to whether the case is one of multiple pyemic 
abscesses or of one or two large abscesses, as in the tropical disease. The 
appearance will also vary with the stage of the disease, and the loca- 
tion of the principal foci, and the nature of the organism. 

In the small pyemic abscess variety, the result of infection car- 
ried by the portal vein, the hepatic artery, emboli in the hepatic vein, or 
extension from suppuretive cholangitis, the liver is enlarged, swollen, 
and presents the appearance of a general inflammation. There will be 
seen numerous grayish or yellowish spots, surrounded by a congested 
zone. The softened spots vary greatly in size from 1 millimeter to 
10 centimeters. Many of these grayish softened spots discharge pus 
on section, leaving cavities to view, with irregular walls. The contents 
of these cavities may be thickish or quite thin, blood-stained, or green- 
ish from bile. The pus may be very offensive, and the vessels may be 
the seat of suppuration. In the amebie variety the contents of the 
abscess are usually viscid. 

In the formation of a single abscess there is a pale, softened area, 
which may be irregular in shape. This area in time softens into an 
abscess.’ Immediately around this area there is a margin of softening 
substance of a buff color, usually intensely hyperemic, undergoing de- 
generation or necrosis. This process extends outward from the abscess 
and continuously destroys more liver tissue. In older abscesses there 
may be a lining in the abscess walls of granulation tissue of a very 
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irregular and ragged appearance; outside this layer there may be con- 
siderable fibrous tissue. The rest of the organ is enlarged. When 
there are only one or perhaps two abscesses, the contour of the liver 
may be quite uneven. Shreds of liver tissue may be found as part of 
the contents of these abscesses. Owing to the adhesions that are liable 
to form, the liver may be bound to adjoining structures. The size and 
shape of the abscesses may vary much. As much as 19 pints of pus 
have been present. If two or more abscesses coalesce the shape may 
be quite irregular. After the evacuation of the pus the liver is still 
heavier than in health. Occasionally the liver is yellow in color, re- 
sembling the condition found in phosphorus-poisoning. 

MicroscoricaL Finpines.—The microscopical appearances also vary 
with the variety and the stage of the disease. At an early period in 
the multiple abscess variety the capillaries are markedly dilated, there 
is leukocyte infiltration,. vascular thrombosis, and, perhaps, coagulation 
necrosis. The infecting bacteria may be found. The leukocyte infiltra- 
tion is influenced by the channel carrying the infection. If it is borne 
by the portal circulation it will be noticed first in the interlobular 
tissue, and, later, along the intralobular branches of the portal vein. 
In infection by the arterial route the central parts of the lobules show 
the leukocyte infiltration first, and the interlobular tissues later. If 
the infection finds its way along the biliary tubes, the infiltration first 
appears around the small branches of this system. As the disease ad- 
vances these distinctions may wholly disappear in the general infiltra- 
tion that ensues. The parenchyma also shows important changes. The 
eells swell and become cloudy; they often contain an excess of coloring 
matter, The nuclei do not stain readily or not at all and they begin 
to break up—conditions to which the terms karyolysis, plasmolysis, 
and karyorrhexis have been applied. In time there is nothing but a 
liquid mass, containing leukocytes, liver cells, shreds of tissue, coloring 
matter, fat globules, bacteria, etc.; all this is surrounded by a pyo- 
genic wall already described. 

In the amebic or solitary abscess variety the microscope shows that 
at first the capillaries are dilated, filled with blood, and may contain 
the parasite. When pus has been formed it is surrounded by a necrotic 
liver area in which are found a few leukocytes, red blood-corpuscles, 
fibrin filaments, and amebe. Beyond this necrosing area there is a mar- 
gin of greater connective formation and, in old abscesses, this may be- 
eome quite firm. In the hyperemic area surrounding these abscesses are 
frequent small hemorrhages. The pus is notable for the low white count, 
and that it is made up mainly of liver cells, red bleod-corpuscles, and 
amebee. Pus-producing bacteria are absent in about 80 per cent. oF 
the cases. 

Historical Summary ——Morgagni, about 1750, noted the occurrence 
of abscesses of the liver, and made the sugyestion that they might be 
caused through portal circulation, Cruveilhier, in 1852, described ab- 
scesses of the liver following operations for hernia and hemorrhoids. 
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Budd, Cheyne, Annesley, and Abererombie, in the first half of the nine- 
teenth century, connected abscesses of the liver with dysentery. The 
view of Budd gradually came to be accepted, that dysentery was the 
cause of many cases of hepatic abscess. The excellent work of Shiga, 
in Japan, and Flexner, in the Philippines, shows that most cases of 
dysentery are caused by a bacillus of the typhoid fever group, though 
differing from the one producing the fever of that name. These are 
acute cases and are seldom complicated by abscesses. When this occurs 
the dysentery is of the chronic type and due to the ameba. On account 
of the variety of the organisms causing liver abscesses the disease is 
world-wide. 


BIBLIOGRAPHY 


AsrioL, R. Amebic abscess of liver. Philippine Jour. Sc., 1917, xii. 
Apami AND McCrag. Textbook of pathology, 1914. 
AuLan, W. Medical treatment of amebic abscess of liver. Surg., Gynec. and 
Obstet., 1917, xxiv. 
Bank. On the causes of hepatic abscess. Lancet, Feb. 20, 1886. 
Bucuanan. Jour. Trop. Med., 1899, i, 173 
Bupp. Diseases of the liver, 1846. 
Cantu. Brit. Med. Jour., Sept. 14, 1901. 
Cuavurrarp. Etude sur la abseds du foie, 1883. 
CouNcILMAN AND Larievr. Johns Hopkins Hosp. Rept., 1891, ii. 
Cros AND DE Tryssten. Abscés amebiens hépatique. Lyon méd., 1916, exxv. 
Davipson, A. Diseases of warm climates, 1893. 
Epwarps. Internat. Clin., 1902, 12th series, ii. 
Ewap. Leberabscess und Dysenterie. Deutsch, med. Wehnschr., 1897, p. 67. 
Facer. Textbook of medicine, ii, 4th Ed. 
Farrer. Liver abscess and dysentery. Lancet, May 14, 1881. 
Frirexner. Amebie abscess of the liver. Am. Jour. Med. Se, May, 1897, 
Freaicus. Leberkrankheiten, 1861. 
Furcurer. Jour. Am. Med. Assn., 1903, xii. 
Gasser. Abseés du foie, 1895. 
Gopuxe, R. J. Tr. Med.-Chir. Assn., London, 1902, Ixxxv. 
Haron. Ind. Med. Gaz., 1898, xxxiii. 
Hewrirr. Johns Hopkins Hosp. Bull., 1909, xx. 
Hoprg-Seyier. Nothnagel’s Tacelopedia of practical medicine. 
‘Hurst, A. F. Medical diseases of the war, 1917. 
Keity, A. O. J. Osler’s Modern medicine, 1908, v. 
Keiscu anp Krenzr. Traité des maladies des pays chauds, Paris, 1889. 
Levegan. Anatomie des abscés du foie, Arch. de physiol. norm. et path., 1879. 
Love. Brit. Med. Jour., 1898, i, 690. 
Marruanp. Ibid., 1902, i, 458. 
Manson. Tropical discexes, 1916. 
McFaruanp. Pathogenic bacteria and protozoa, 1916. 
Mepane, T.S. Liver abscess. Proc. Med. Asan. Isthmian Canal Zone, 1917, x. 
Nicwouis, A. G. Abscess of the liver. Wood's Reference handbook, sai 
‘Norrarvr. Abscess of the liver. New York Med. Jour., Feb. 2, 1884. 
Osta, Wau. Med. News, April. 12, 1902. 
Studies in hoid ever. Johns Hopkins Hosp . Bull, 1895. 
Rosinson. Hepatic a . Jour. Am . Med. Asen., May 11, 1901. 
Roczrs, L. Brit. Med. Jour., 1902, ii 
eros. Diseases of the liver pe gall-biadder, 1912. 





‘CHRONIC INTERSTITIAL CIRRHOSIS 91 


Scorr. Hepatic abscess.: Proc. Path. Soe., Philadelphia, Nov., 1901. 

Srrome, R. P. Osler’s Modern medicine, - 1908, i. 

Tompson. Manchester Med. Students Gaz., 1903, 146. 

Tuprretprr. Leberabscess, Ziemssen’s Handbuch der speciellen Pathologie und 
Therapie. Bd. viii, 1 Halfte, 1 Abth., p. 78. 

Tiuton, B. T. Abscess. Wood's Reference handbook, 1902, v. 

Veover ann Duvan. Jour. Exper. Med., 1901-1905, vi. 

Waring. Abscess of the liver in India, 1854, 

Warrranes, Traumatic abscess of the liver. New York Med. Record, 1880, 


Wiaow. Am. Med., March 20: 1902." -” 


CHRONIC INTERSTITIAL CIRRHOSIS 


(Laennec’s Cirrhosis, Atrophid Gavkoas. Alcoholic Cirrhosis, Granular 
Cirrhotic Atrophy, Gir- or Whiskey-drinker’s Liver, Muliilobular, 
Anmuar, or Venous Cirrhosis; Hobnal Liver, Portal Cirrhosis) 


Etiology, p. 91—Symptomatology, p. 92—-Diagnosis, p. 94—Com-. 
plications, p. 97—-Association with other diseases, p. 97—Clinical 
varieties, p. 97—Treatment, p. 98—Prophylaxis, p. 98;° Manage- 
ment of convalescence, p. 103 Prognosis, p. 103—Pathology, p 
104—History and distribution, p. 105. 


Etiology.—Prepisposinc Causes.—Age—Chronic ‘interstitial cir- 
rhosis is a disease of adult life. While it may occur at any age from 
childhood to old age, yet the vast majority falls into the period of 
thirty to sixty years, the age at death being on an average forty-seven to 
forty-eight years. 

Sex.—Of the cases, 77.4 per cent. are males and 26. 6 per cent. are 
females. : 

Occupation —Occupational Diseases —Occupation, apart from the 
liquor traffic, plays a minor part in its etiology; but it has been claimed 
by some authors that chronic lead, silver and arsenic poisoning have 
given rise to the disease. The absorption into the portal circulation of 
minute carbon particles, which in this way are carried to the liver, has 
- appeared to be the cause of some cases, 

Spices.—Highly spiced foods and drinks seem to be the cause of 
this form of cirrhosis in such countries as Egypt and India. 

-Toxms.—Cases also appear to arise from poisons generated in the 
intestinal canal, such as the fatty aciae and food that is undergoing 
decom position. 

Alcohol.—Aleoholic beverages are the cause of many cases of cirrho- 
sis. It has now, however, been definitely proven that ethyl alcohol plays 
a very small part in this causation, and that the pathogenic influence 
of these beverages is due to other constituents which they may contain. 
Alcohol in itself can only give rise to a fatty degeneration of the liver. 
But the abuse of alcoholic drinks is indirectly potent for evil: by in- 
ducing intestinal irritation, from which arise many toxie and irritant 
bodies. 
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red corpuscles may fall to 1,300,000, as recorded by Cabot, and the 
hemoglobin be only 22 per cent, of the normal. | 

The ascitic fluid is alkaline and is clear, pale yellow, slightly red- 
dish from bile coloring, or greenish in color. Its specific gravity varies 
from 1.007 to 1.016, according to the observations of the writer. It 
contains about 0.5 per cent. albuminous material, and there may be a 
trace of urea, urobilin, or sngar. There is a large amount of the chlorids 
in it. In this ascitic fluid endothelial cells predominate, but if the pa- 
tient has been tapped there may be fewer endothelial cells and more 
lymphocytes. A marked increase in the latter should raise the sus- 
picion of tuberculous peritonitis, When peritonitis is present the fluid 
is liable to become flocculent and contain cloudy matter. The ascitic 
fluid may be chyliform or fatty, or milky and non-fatty. It may also 
contain blood, the tubercle bacillus, or the Bacillus coli communis, 

SPEcIaL EXAMINATIONS.—The functional activity of the liver has been 
tested by giving the patient a sugar meal. It is known that the healthy 
adult, when fasting, can take 100 grams of sugar without showing 
alimentary glycosuria. It was thought that the cirrhotic liver might 
have lost some of its glyeogenic function, and such a quantity of sugar 
as that mentioned would reveal functional failure. Such, however, 
has not been found to be the case unless there is accompanying dis- 
ease of the pancreas. Alimentary levulosuria is a test of considerable 
value, however, as shown by a number of observers, some claiming that 
it is almost constant in cirrhosis of the liver. 

A-rays and screening may be employed to determine the size, loca- 
tion, shape, and movements of the liver, and the size of the spleen. 

Diagnosis.—The clinical history may be all that one has for guid- 
ance in the early period of the disease. The abuse of alcohol, especially 
the ardent spirits, and particularly if drunk on an empty stomach, 
should be made the subject of inquiry. Wine and malt drinks are 
capable of causing the disease. The morning nausea and vomiting, of 
the drinker’s type, the dyspepsia, the pain and uneasy feeling in the 
region of the liver, the occurrence of a slight degree of fever, the pres- 
ence of an icteroid tint in the skin, and urobilinuria should enable 
one to arrive at a fairly satisfactory diagnosis. When hematemesis, 
ascites, melena, and the characteristic expression have appeared there 
ean be no doubt. Age is an important factor, as the average at death 
is about forty-seven years, though it has been met with in both the 
young and the old, a few children being its victims. One-third of the 
cases occur among females. 

Hematemesis in cirrhosis of the liver must be differentiated from that 
occurring in gastric and duodenal ulcers, and in cancer of the stomach. 
The hyperchlorhydria of the gastric uleer, the relationship of pain 
to the taking of food, the relief obtained by vomiting, the absence of 
enlargement or tenderness of the liver, and the age and sex of the 
patient will help to clear the diagnosis. In the ease of carcinoma ven- 
triculi, the hematemesis is usually frequent and small in amount; there 
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is presence of lactic acid and absence of free hydrochloric acid; a tumor 
in the stomach may be felt; and there may be evidence of pyloric ob- 
struction. 

The ascites of hepatic cirrhosis, present in 80 per cent. of the 
cases, must be distinguished from that caused by cardiac disease, tumors 
in the abdomen, chronic inflammation of the peritoneum however caused, 
perihepatitis, kidney disease, and cachectic conditions. Examples of 
portal obstruction by a thrombus give rise to rapidly forming ascites. 
The causes of ascites, apart from the liver, are diseases of the peri- 
toneum, obstruction of the portal vein, tumors and enlargements of 
adjacent organs, obstruction of the inferior vena cava, valvular dis- 
ease of the heart, kidney disease, and the essential anemias. The dis- 
eases of the liver that may be accompanied by ascites are atrophic cir-’ 
rhosis, hypertrophic cirrhosis, syphilis, perihepatitis, hydatids, malig- 
nant growths, and hyperemia. 

PrysicaL Finpines.—The physical examination must be made with 
great thoroughness. When syphilis is suspected, the history of the 
ease, the presence of some of the stigmata of the disease, and the Was- 
sermann test should remove doubt. If there is any enlargement in the 
liver it is almost certain to be quite irregular. The closest attention 
must be given to the spleen. If it is found to: be enlarged in con- 
nection with gastric disturbance, and no other disease, such as malaria, 
Banti’s, or leukemia, it must be accepted as very strong evidence in 
favor of hepatic cirrhosis. Later on when there are hematemesis and 
ascites, the enlargement of the spleen is still more conclusive. The 
lungs, the testicles and other organs should be thoroughly examined with 
the object of determining whether or not there is tuberculosis, Should 
such be found it might throw light upon the cause of the ascites. The 
abdomen must be carefully palpated and percussed in search of new 
formations such as carcinoma, papilloma of the ovary, fibroid tumor 
of the uterus, as the possible cause of the ascites and other conditions 
present. The heart must be auscultated, as disease in it may cause 
hyperemia of the liver and the accumulation of fluid. Pylephlebitis 
and thrombus of the portal vein are much more acute causes of ascites 
than cirrhosis of the liver, while chronic universal perihepatitis is much 
slower. Cancer of the liver is more rapid than cirrhosis; there is 
more pain; a greater tendency to jaundice; the enlargement is irregular 
and is frequently considerably greater than that of cirrhosis, while the 
spleen is rarely increased in size. The possibility of amyloid, tuber- 
eulous, or other chronic disease of the kidneys must be remembered. 

Laporatory Finpines.—The blood should be carefully tested when 
there is enlargement of the spleen, with the objeet of excluding the 
essential types of anemia. The urine must also be examined for ab- 
normal constituents, such as urobilin, tyrosin, leucin, indican, and 
levulose. The latter is of special interest as revealing loss of hepatic 
function. The ascitic fluid may yield valuable information. In hepatic 
cirrhosis the specific gravity seldom rises above 1.015, and contains 
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from 1 to 3 per cent. of albumin, and most of the cells are endothelial. In 
the case of inflammatory exudates, the fluid is more or less turbid, and 
may be purulent or bloody; the specific gravity is liable to be 1.015 or 
higher ; the albumin will range from 3 to 6 per cent.; there will be 4 pre- 
dominance of lymphocytes and leukocytes. When the lymphocytes are 
very numerous—about 90 per cent.—the probability is tuberculosis, and 
when the polymorphonuclear leukocytes are abundant some pyococcic 
infection is present. 

SPecIAL EXAMINATION.—As a further means of clearing away all 
doubt, where ascites exists with obscure conditions, the abdomen may 
be opened, the fluid drained off, and the viscera explored, as suggested 
by H. P. Hawkins. The opening may be used for the performance 
of the Talma-Morrison operation, if it be deemed wise to carry out such 
a procedure. 

DIFFERENTIAL DiaGnosis.—Biliary Hypertrophic Cirrhosis —In this 
disease the enlargement of the liver and spleen is greater than in portal 
cirrhosis, and the jaundice is always present, is pronounced in degree 
and continuous, whereas in the portal type the jaundice occurs only 
once in three cases, is mild in form and frequently disappears. 

Malarial Enlargement.—In cases of prolonged malarial infection the 
spleen and the liver become enlarged, and the latter is tender to pressure. 
There is rarely true jaundice, there is marked debility, there is the 
history of chills and fever, and the plasmodium may be found in the 
blood. The results of quinin treatments confirm the diagnosis. 

Malignant Tumor.—It is very difficult to distinguish between cancer 
of the liver with jaundice and ascites, and the late stage of cirrhosis 
with these two conditions. Enlarged glands may be discovered, and 
there may be a primary focus. A history of alcoholism, dyspepsia, and 
hematemesis, with enlarged spleen, point to cirrhosis. If the abdomen 
is opened, palpation will remove doubt. 

Syphilitic Lwer—The history of the case and a positive Wasser- 
mann should enable one to make a diagnosis. In syphilis the enlarged 
liver is painful and tender, and its shape is usually irregular, but in 
cirrhosis both main lobes are affected. A course of treatment diminishes 
the size of the syphilitic liver. 

Splenic Anemia.—In this condition the splenic enlargement and 
anemia are more pronounced than in cirrhosis, and there is a leukopenia. 
In splenic anemia there may be hematemesis, and the disease may end 
with hepatic cirrhosis. The distinction must rest mainly on the large 
spleen and the severer anemia of the splenic disease. 

Kala-azar.—This form of enlarged liver can be distinguished from 
others by the presence of the Leishman-Donovan body. 

Enteric Fever.—The enlarged liver, the fever and diarrhea of en- 
terie fever may resemble very closely the enlarged liver, diarrhea, and 
fever that may follow a drinking bout in one who has a 'dirvhotic liver: 
Time will clear up the case. 


Hepatic Abscess ——The history of living in the tropics or suffering 
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from dysentery, or some septic condition, the irregular shape of the 
liver, and its marked tenderness, together with a leukocytosis, are the 
chief points of difference. 

Hydatid Liver.—The enlargement is localized and uneven. The pa- 
tient is in good health, and there is no hematemesis or jaundice. The 
hydatid liver is more prominent than the cirrhotic one. 

Complications.—The complications that occur in hepatic cirrhosis 
are to a great extent the result of the causes of the disease. The aleo- 
holic habit undermines the health and paves the way for the invasion 
of the Bacillus tuberculosis, which may be manifested in disease of the 
lungs, pleure, or peritoneum. From the abuse of alcohol may arise 
kidney disease, arterial degeneration, neuritis, mental derangement, 
delirium tremens, chronic dyspepsia and gastritis. Thrombosis of the 
portal vein is a rare complication. The reduced resistance favors the 
occurrence of infection, and the end of the patient is not infrequently 
due to some form of terminal infection. At any time during the 
progress of the disease the patient may develop a condition closely re- 
sembling uremia, for which it has been mistaken. The nature of the 
poison is not known. This condition may come on when the patient 
is not jaundiced and when he has not been drinking for weeks. Trouble- 
some bronchitis may also coéxist. In addition to the hemorrhages from 
the nose, stomach and bowels, there may be hemoptysis and menorrhagia. 

Association with Other Diseases.—Other diseases may have existed 
when the cirrhosis makes its appearance, or they may come independently 
of the condition of the liver. Prior to the onset of the hepatic disease 
there may have been a cancerous growth in one of the abdominal viscera; 
or such may commence subsequently to the liver disease. So it may 
be with gastric or duodenal ulcer. In like manner heart disease may 
precede or follow the onset of the cirrhosis. Bright’s disease may pre- 
cede the disease in the liver, or they may both result from a common 
cause. 

Clinical Varieties——Some authors have been disposed to subdivide 
true portal hepatic cirrhosis into several varieties, more, however, from 
the standpoint of etiology than of any essential difference in the clin- 
ical course or pathology. Thus we learn of the alcoholic and non-alco- 
holic type, and the view is put forth that the alcoholic variety is essen- 
tially an enlarged liver, while in the non-alcoholic variety the liver is 
smaller than normal. Sometimes in the diabetic with a cirrhotic liver 
there is a marked degree of pigmentation which has given rise to the 
name bronzed diabetes or pigmentary cirrhosis. In these cases there is 
a deposit of coloring matter in the liver, pancreas, secreting glands, 
lymph-glands, intestines and skin. The pigment in the internal organs 
contains iron, while the one deposited in the skin is iron-free. A malarial 
variety has been described. In severe cases of malaria there may be 
extensive destruction of the biliary cells, and a resulting fibrosis of the 
liver. These cases are accompanied by distinct pigmentation of the liver 


cells. It is very doubtful if malaria ever causes true cirrhosis of the 
VOL, VII.—1. 
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liver, but it may give rise to the foregoing changes in cases where cir- 
rhosis already exists. Cirrhosis in children has been designated as a 
variety possessing some differences from the disease in adults. Persons 
who swallow quantities of fine, irritating dust, as carbon, may develop 
cirrhosis. The liver may be black—anthracotic cirrhosis. 

Treatment.—PRorHyLaAxis.—Prophylaxis is the ideal treatment. 
This, however, would cover a wide range of preventive therapeutics, and 
would include abstinence from alcoholic abuses, the adoption of a proper 
dietary, especially for the young, eliminating too highly spiced foods, 
the prevention of syphilis, more particularly as it affects the unborn, 
and a thorough regulation of the digestive functions to obviate auto- 
intoxication. But such a mode of living must, to a great extent, remain 
utopian. Though this is true, a careful regulation of diet and of the 
use of alcohol can accomplish much toward the prevention of the more 
severe and dangerous features of the disease. The withdrawal of aloo- 
hol will often arrest the progress of the disease. 

GENERAL MANAGEMENT.—Diet.—The diet must be light and simple. 
It must be adequate for the nourishment of the body, but all excesses 
must be avoided. Starchy and saccharine foods should be reduced to 
the minimum, on account of the impaired condition of the liver. Meats, 
with the exception of some of the white sorts and some light, plain boiled 
fish, should be avoided, as well as rich soups. The non-starchy fruits 
and vegetables may be allowed. Milk, in some form, should constitute 
the main portion of the diet, and three to four pints for an adult is a 
fair allowance. The milk may be modified in many ways to meet the 
wishes of the patient. Thus it may be given as junket, buttermilk, with 
some effervescent or alkaline water, as a milk soup, or on vegetables 
and light puddings. Kumiss and skimmed milk may be found useful. 
A milk diet may be maintained for many months. As convalescence 
becomes established a greater variety may be allowed, such as egg, light 
farinaceous and protein food, but always of the simple and non-stimu- 
lating sort. Half a pint of water, half a pint of buttermilk, four pints 
of fresh milk, and one ounce of loaf sugar, kept in a warm place for 
thirty-six hours, has given satisfaction. 

Alcohol.—Alcohol in every form must be forbidden, even in cases 
where the cirrhosis is not of aleoholic origin. It is unquestionably 
objectionable in the cirrhosis caused by other toxins as well as in the 
form due to alcoholic abuses. Even medicinal preparations should con- 
tain no aleohol, and drugs prepared without alcohol should be pre- 
scribed. To the foregoing statement a slight exception may be made 
in the case of patients in the late and adynamic phase of the disease. 
The use of aleoholic stimulants to such persons may help to prolong 
life and ameliorate some of the symptoms. 

Local Treatment.—The application of a few leeches over the liver, 
or dry cupping may relieve the pain and sense of fullness. The em- 
ployment of the trocar to withdraw blood from the liver or spleen is 
not to be recommended, as it is both dangerous and of very doubtful 
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value. Massage of the liver and abdomen has been put forward as 
a means of reducing the portal congestion; but it is not trustworthy 
and must be used unth care. 

Treatment of Symptoms.—Dyspepsia is usually present and may give 
rise to much discomfort. The diet must receive attention, and may 
have to be varied to meet the conditions. If the dyspepsia is of the 
irritable type, bismuth, bicarbonate of soda, and dilute hydrocyanic 
acid, will be found valuable. In cases of loss of tone, dilute nitro- 
hydrochloric acid, strychnin, and other vegetable bitters, with pep- 
sin, should be tried, preferably after food. In case there is flatulence 
some of the intestinal sedatives and antiseptics should be ordered, such 
as creosote, minims 14-5 (0.016-0.33 gram), thymol, grains 1-5 (0.065- 
0.325 gram), bismuth salicylate, grains 5-15 (0.325-1 gram), salol, grains 
5-15 (0.325-1 gram), or beta-naphthol, grains 3-10 (0.195-0.65 gram). 
Small doses of calomel, grain 1/40-1/20 (0.0016-0.0032 gram), two or 
three times daily, may prove very serviceable. 

Gastritis and the vomiting caused by it are best treated by starvation 
until the urgency subsides, aided by the administration of subnitrate of 
bismuth, bicarbonate of soda, dilute hydrocyanic acid, and light doses 
of morphin, grain 14 (0.008 gram). The application of an ice-bag or a 
mustard leaf has been found useful. When food is resumed it should 
be of a very bland character and of small amount, such as peptonized 
milk, albumin water, whey, and rice or barley water, cool to cold. 

Constipation may call for attention, and is best relieved by gentle 
exercise when possible, light massage of the abdomen, and the drink- 
ing of water freely. When aperients become necessary, some mild 
saline should be selected, and magnesium sulphate, sodium sulphate, 
sodium tartrate, or one of the laxative mineral waters, meet the re- 
quirements better than the more drastic purgatives. Sometimes, how- 
ever, the bowels are hard to move and these latter drugs may have to 
be employed. The following combination, in pill or capsule, meets the 
requirements in a very efficient manner: 


ALOE Orci seen sawed ikaw ie deers grain i (0.065 gram) 
Rhamni purshiane extracti 

(cascara sagrada).............. grain i (0.065 gram) 
Nucis vomice extractl............ grain ss (0.0325 gram) 
Belladonne extracti foliorum...... grain ss (0.0325 gram) 
Ferri sulphatis exsiccati.......... grain i (0.065 gram) 


This dose may be repeated as the indications demand. 

Diarrhea in the early stage may be the result of alcoholism. The 
drinking of alcohol must be forbidden, the diet must be strictly regu- 
lated, and some mild astringent ordered, as bismuth subnitrate or car- 
bonate, grains 15 (1 gram), pulverized aromatic chalk with opium, 
grains 10-30 (0.650-1.95 grams), every four to six hours; aromatic sul- 
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phuric acid, minims 5-20 (0.3-1.25 c.c.), is worthy of trial, and tanno- 
form, grains 5-15 (0.325-1 gram), is a useful non-irritant astringent. 
Diarrhea in the late and toxemic stage of the disease is useful and 
should not be checked. When it assumes a severe form it is usually 
fatal. 

A comatose condition from toxemaa is best treated by injecting into 
a vein or the muscles a pint or quart of normal saline solution, to be 
repeated in twelve or twenty-four hours if necessary. If diacetic acid 
is present, 2 drams (8 grams) of bicarbonate of soda to the pint should 
be employed. Copious saline or alkaline enemata may be tried. Hot- 
air baths may induce free perspiration, which may be materially in- 
ereased by the hypodermic injection of pilocarpin, grain 1% (0.008 
gram). Oaffein, camphor, or strychnin should be combined with the 
pilocarpin. Other nervous symptoms, as mental disturbances and de- 
lirium, are best managed by elimination through the skin, kidneys, 
and bowels. 

Hematemesigs demands prompt and energetic treatment. The pa- 
tient must be put to bed and all food and liquids withheld for two or 
three days. Ice in the mouth and sips of cold drinks are injurious, as 
they introduce liquid into the stomach and reduce the temperature. 
The thirst, which is usually very distressing, can be relieved by water 
enemas every four to six hours, or by pledgets of cotton-wool wet with 
water and placed in the mouth. Normal saline solution may be in- 
jected into the subcutaneous tissue. The injection beneath the skin 
of morphin, grain */,-14 (0.010-0.016 gram), is one of the most valuable 
remedies we possess, as it allays nervousness, quiets the circulation, and 
relieves any pain that may be present. Digitalis, ergot, and adrenalin 
are injurious as they raise the blood-pressure. Drugs that lower the 
blood-pressure, such as amyl nitrite, sodium nitrite, erythrol tetrani- 
trate, are more likely to benefit the patient. Oalcium chlorid or lactate 
may be added in dram (4 grams) quantities to one or more of the water 
enemas, or with the subcutaneous injections. The custom of ordering 
lead, tannic acid, perchlorid of iron, turpentine, alum, nitrate of 
silver, and other astringents by the mouth cannot be too strongly con- 
demned, They cannot act in the stomach in such concentration as would 
contract a bleeding vessel, and they are very likely to induce nausea 
and vomiting. Five ounces of a 2 per cent. solution of gelatin may be 
injected deeply into the gluteal region. Great care must be taken that 
the solution is absolutely sterile. It is very doubtful if any preparation 
of the suprarenal gland can be given by mouth in such quantities as 
to act locally in the stomach as a hemostatic when one remembers the 
size and motions of the organ and the amount of gastric fluid, mucus 
and blood which it is certain to contain. It has been recommended and 
may be given in doses of grains 5 (0.3 gram) of the gland, or minims 30 
(2 c.c.) of the 1 in 1,000 solution in a dram of water. The writer, many 
years ago, advised the placing of elastic bands around the extremities. 
These retarded the return of blood to the body, and lowered the blood- 
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pressure in the viscera. These bands can be gradually removed. The 
lower bowel should be emptied by a soap-and-water enema. As soon 
as the stomach will permit of it, a laxative should be given to reduce the 
fullness of the portal vessels. The patient must be fed by the rectum. 
While recovery is taking place, the greatest care must be taken to 
restrict the diet to the blandest articles. 

Melena is a frequent occurrence. In many cases this condition is 
due to blood that passes from the stomach into the intestines, and would 
eall for the same line of treatment as that for hematemesis. When there 
is reason to believe that the bleeding is from some portion of the in- 
testinal canal, the treatment is rest, the use of opium in some form to 
control peristalsis, and the administration of an astringent, as pilule 
plumbi cum opio, grains 2-4 (0.13-0.26 gram), compound powder of 
kino, grains 5-20 (0.32-1.3 grams), or pulverized aromatic chalk with 
opium, grains 10-30 (0.65-2 grams). A mixture containing bismuth, 
tincture of opium, and chalk mixture answers well. Food may have to 
be withheld for a time, and resumed with caution, 

Epistaxis, hemoptysis, hematuria, and metrorrhagia may occur dur- 
ing the course of the disease. They are due to a congested state of 
the organs from which the blood escapes, to an impaired condition of 
the vessel walls, and to a lowered coagulability of the blood. A brisk 
saline purgative is indicated, also a restriction of the fluids taken. 

For a low fibrinogen content in the blood a milk diet should be pre- 
scribed, and several doses of calcium lactate, grains 15-30 (1-2 grams), 
every two to four hours. 

Ascites is sometimes removed by medicinal treatment, but frequently 
it fails. There are few drugs that can be relied upon to exert any very 
special action over this feature of liver cirrhosis. A strictly milk diet 
has been known to remove an extensive accumulation of fluid. For a 
time liquids other than milk should be taken in very limited quantities. 
The drugs that may be thought of are spartein, adonidin, caffein, digi- 
talis, theobromin, scoparin, Apocynum cannabinum, calomel, squills, 
Guy’s pill (1 grain or 0.06 gram each of squills, digitalis, extract of hyos- 
cyamus and blue mass), the citrate, nitrate, acetate and bitartrate of po- 
tassium, solution of ammonium acetate, elaterium, magnesium sulphate, 
and hydragogue cathartics. The utmost care must be exercised not to 
reduce the patient’s strength in the effort to reduce the ascites by these 
drugs. Perhaps the most successful general treatment of the ascites 
caused by hepatic cirrhosis is rest in bed, an exclusive milk diet, both as 
nourishment and drink, and such an amount of magnesium sulphate as 
will move the bowels three or four times daily. The writer prefers giv- 
ing this drug in the dry form in large capsules, It is his experience that 
it may be administered for long periods without causing either irritation 
or exhaustion. When the ascites does not. disappear in a reasonable time 
under the foregoing treatment, or shows a tendency to increase, re- 
course should be had to tapping. 

The arguments that have been advanced against paracentesia ab- 
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dominis carry but little weight to-day. These objections were the fol- 
lowing: the risk of peritonitis, the removal of such a large quantity of 
albumin as the fluid contained, and the fact that the exudate soon formed 
again. With proper antiseptic precautions there ‘is‘no likelihood of 
the first danger. As to the second objection, the albumin in the ascitic 
fluid is performing no useful purpose, and its removal is no added loss 
to the patient. The filling again of the peritoneal cavity can be averted 
to a considerable extent, or entirely, by proper treatment, such as rest, 
restricted diet, suitable aperients and diuretics, and carefully adjusted 
pressure around the abdomen by a neatly fitting bandage. The objec- 
tions to leaving the fluid too long are very weighty, such as damage 
to the vitality of the peritoneum, the pressure effects upon the abdominal 
and thoracic viscera, and the disturbed action of the heart and the 
lessened flow of urine that results from this pressure. The indications 
for tapping are discomfort on the part of the patient, decrease in the 
amount of urine, edema of the legs, difficult breathing, the presence of 
rales in the lungs, and the onset of hemorrhages. In such a condition, 
the removal of the fluid will help greatly to relieve the engorged con- 
dition of the viscera, and ameliorate these features of the disease. 

ORGANOTHERAPY.—Preparations of liver have been tried. Some have 
reported benefit, as shown by an increased output of urine and urea, 
and a reduction in the ascites and urobilin. Hepatin may be used hy- 
podermically, or from 2 to 4 ounces of pulped liver taken daily. 

MEDICINAL TREATMENT.—There are no specific drugs in this disease. 
Ammonium chlorid may relieve the congestion and pain of the early 
stage. Bicarbonate of soda is useful if the urine contains diacetic acid, 
and mercurials and iodids when syphilis is suspected or known to be 
present. 

SURGICAL TREATMENT.—This consists in tapping the abdomen, or 
the performance of such an operation as will assist in establishing a 
free collateral circulation, and, thereby, control or eure the ascites. 
Tapping should be performed under strict antiseptic precautions. A 
small trocar and cannula should be employed, as it is desirable that the 
escape of the fluid should be slow. Two points are usually chosen. One 
is the midline half-way between the umbilicus and the pubis; the 
other is the midpoint of a line connecting the left anterior superior 
spine of the ilium and the umbilicus. The patient should be recumbent 
in the dorsal position with the head and shoulders gently elevated. The 
place selected for the paracentesis must be dull. The skin may be an- 
esthetized with cocain or ethyl chlorid. The bladder must be empty. 
The cannula is fastened in situ by means of strapping, and a rubber 
tube attached to it through which the liquid flows to a vessel beside the 
bed. The abdomen should be compressed by a suitable binder, which is 
tightened as the fluid escapes. With the object of preventing the recur- 
rence of the fluid, 1 dram (3.75 «c.) of 1: 1,000 adrenalin solution in 
4 drams (15 ¢.c.) of water is thrown into the peritoneal cavity before 
the cannula is removed. The attempt to establish continuous drainage 
must be condemned. 
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Surgical operations for the purpose of establishing a free collateral 
circulation have been devised by Talma, Drummond and Morrison, 
Roberts, Paterson, and others. The operation is to make an incision 
parallel with the border of the ribs on the right side. The under- 
surface of the diaphragm is scraped and roughened, and the same 1s 
done with the convex surface of the liver. These surfaces are brought 
into contact by stitching the round ligament to the abdominal roll, and 
sometimes by stitches passing through the substance of the liver. The 
great omentum should be placed between the liver and the diaphragm 
as a means of still further increasing the vascular channels. Omento- 
pexy or epiplopexy is another operation with a similar object in view: 
By it the great omentum is fastened to the abdominal wall, or it may 
be inserted between the peritoneum and the muscles. As a rule, and 
especially if there 1s much fluid in the abdomen, the patient should be 
tapped before this operation is performed. This operation ought to be 
performed before the disease has advanced too far, and the liver and 
general health have suffered too much damage. The diversion of a con- 
siderable portion of the venous blood from the liver enables the latter 
to detoxify more completely that which does pass through it, and the 
blood stream is improved. The liver is less congested and a larger 
share of arterial blood can enter it, increasing its nutrition and favoring 
cell regeneration. If the disease has reached an advanced stage, and 
is complicated by renal, or cardiac disease or jaundice, the operation 
is contra-indicated. 

MANAGEMENT OF CONVALESCENCE.—The indications for the treatment 
of these patients during convalescence is summed up in strict abstinence 
from alcohol, a light, easily digested, and nutritious diet, careful direc- 
tions as to the amount and sort of exercise, and the avoidance of ex- 
citement and nervous tension and worry. Care must be given to the 
action of the skin, the kidneys, and the bowels. Complicating disorders, 
if present, require attention. 

Prognosis.—The prognosis as to ultimate recovery is very gloomy. 
Even in such cases as appear to make a satisfactory recovery the re- 
serve power of the liver is seriously impaired. One of the best results 
the writer encountered was in a patient who lived for fifteen years 
after being confined to bed for several months with extensive ascites; 
but his health never became good. He had been a heavy drinker. From 
one to four years Js the usual period, but acute cases in the young may 
reach a fatal termination in a few months, with symptoms resembling 
-icterus gravis. The prognosis is influenced by the period of the dis- 
ease when the patient comes under treatment, and the cause of the cir- 
rhosis. The response to treatment is also important. Some cases react 
very poorly. Age is also a factor, as the outlook is very bad in children, 
the aged, and in acute cases in the young adult brought on by heavy 
drinking. The size of the liver should be noted, as those cases with 
considerable enlargement do much better than those with atrophy. 

The mode of death varies. Sometimes the fatal ending is caused 
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by hemorrhages from the stomach or bowels. There may be chronic 
renal disease associated with the cirrhosis of the liver. Some acute or 
terminal infection may carry off the patient. Most of the cases, how- 
ever, become extremely weakened and emaciated and pass into a coma- 
tose state like that of uremia. 

The prognosis as to function rests upon two main features: the 
inerease of the normal anastomoses that exist between the portal and 
systemic veins, and the regeneration of hepatic cells. Judicious treat- 
ment that lessens intoxication of the liver, relieves congestion, promotes 
the health of the patient, and removes complications, aids both of these 
life-saving processes. The prognosis 1s now much more hopeful than 
it was some years ago. 

Pathology.—MacroscopicaL Finpines.—-The macroscopical appear- 
ances are very characteristic. The liver may be considerably enlarged, 
especially in the earlier stages, or the organ may be about normal in 
bulk, while in some cases it is quite shrunken. It is usually deformed, 
and is roughened on the surface by nodules, which vary in size from 
that of a small pea to a hazel nut. These nodules, as seen through the 
capsule, are yellowish-brown, or chestnut-brown in color, the large 
ones often being bile-stained and dark. The spaces between the nodules 
are of a grayish translucent color, and may contain dilated veins. The 
entire organ is of a reddish-brown color, from which it derives its name, 
cirrhosis. The liver loses much of its friability, feels firm, and creaks 
when it is cut. The cut surface reveals nodules and a granular ap- 
pearance, caused by the pressure on the lobules from the fibrous tissue. 
Sometimes the cut surface is universally dark brown from the presence 
of liver substance; but at other times the surface presents only patches 
of a brownish or greenish color, while the most of the surface is com- 
posed of solid elastic fibrous tissue. The cells may appear normal, 
fatty, pigmented, or necrosing. <A close inspection of the cut nodules 
shows that they do not contain the normal number of lobules, and they 
do not bear their true relationship to the portal veins, the biliary ducts, 
and the hepatic veins. The lobules are not uniform in size and in many 
there is no central vein, the surface appearing smooth and granular. 
Parts of lobules, whole lobules, or groups of lobules may be destroyed. 
When the liver is small, the surface 1s more nodular than in livers that 
are larger, and merit the name ‘‘hobnailed.’’ The organ varies greatly 
in weight, ranging all the way from 30 to 200 ounces, the average being 
about 10 ounces heavier than the normal liver. The term ‘‘hyper- 
trophic’’ as applied in this disease, when the liver is large, is unfortu- 
nate and incorrect, for, the enlargement is not a ‘‘hypertrophy,’’ but 
merely an enlargement, and in those with large as in the case of those 
with small livers, the condition is essentially the same. Further, the 
use of the term ‘‘hypertrophic’’ in this connection leads to confusion 
with Hanot’s ‘‘hypertrophic biliary cirrhosis,’’ an entirely different 
disease. When the cirrhosis has been caused by alcoholic indulgences 
the liver tends to be larger than when the cirrhosis has been induced by 
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other toxic irritants. Occasionally, extensive varices are found on the 
surface of the liver. The cut surface of the liver reveals a complicated 
system of connective tissue trabecule arising from the capsule and portal 
canals. The spaces enclosed by this fibrous arrangement contain a num- 
ber of lobules. 

MICROSCOPICAL FiInDINGSs.—-The microscope reveals several changes in 
the histology of the liver. There is an increase in the fibrous tissue; 
a disordered arrangement of the hepatic cells; evidence of pigmentation, 
fatty degeneration, and necrosis going on in them; and an increase 
in the size and number of branches of the hepatic artery. There is 
also evidence of a distinct effort at the regeneration of the liver cells. 
In the normal liver the cells in the lobules are arranged in radiating 
rows, but in the lobule of a cirrhotic liver these cells become a jumble, 
their proper relationship to the portal and hepatic veins is lost, and 
there is only a conglomeration of cells and capillaries, through which the 
blood finds its way with difficulty. Around these areas is found vas- 
cular connective tissue containing many small cells, leukocytes, and 
tortuous bile-ducts. In this connective tissue may be seen the remains 
of hepatic veins, which drained the lobules. This new-formation con- 
nective tissue also separates the liver cells from the portal veins and the 
bile-ducts. The bile-ducts can be seen, and branching from them many 
new channels, lined with epithelium and connected with groups of cells. 
These are new bile-channels in formation. It does not appear that this 
connective tissue formation destroys the biliary cells, but rather that 
the injurious agent affecting the liver destroys its cells, and the con- 
nective tissue formation is reparative and secondary. It becomes clear 
that if the harmful agents acting upon the liver are removed, the liver 
cells can effect much restoration. 

History and Distribution.—Cirrhosis of the liver has been known for 
a long time. <A hardened condition of the liver was mentioned by 
Vésalius, Morgagni, and Harvey. Browne, in 1685, described a case 
and gave a drawing of the liver. Baillie distinguished cirrhosis of the 
liver from some forms of tumor disease. In 1819, Laennec used the 
term cirrhosis, on account of the color of the organ. At a later date 
Carswell, Kiernan, and Legg examined the histology of these livers. 

It is a disease of very wide distribution and is not confined to coun- 
tries using alcoholic drinks. Improper foods, certain infections, and 
irritating drink concoctions may cause it. 
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Etiology.—Prepisposina Causes.—Sex.—The disease occurs slightly 
more frequently among males than among females. The ratio is about 
59 to 41 per cent. Among adults it is 85 per cent. to 15 per cent. 

Age.—The disease is very rare after forty years of age, whereas in 
interstitial cirrhosis the average age is forty-eight years. The most 
usual age is thirty to forty, though it is met with in a fair percentage 
of all the cases among children. 

Heredity—There does not appear to be any evidence that the dis- 
ease is hereditary. There are a few examples of two or more members 
of a family suffering from the disease, but this may have been due to 
a common cause in the environment. It has been argued that in some 
families there may be a liability to contract infections in the biliary 
structures, as some families are prone to bronchitis or rheumatism. 

Alcoholism.—In hypertrophic biliary cirrhosis alcoholism occupies an 
unimportant part in the causation, and, at most, only acts by inducing 
gastro-intestinal irritation which favors the invasion of an infecting 
organism, 

Association unth Other Diseases——Malaria, tuberculosis, and svph- 
ilis have not been shown to have any influence in the production of the 
disease. As the typhoid fever bacillus may set up a cholangitis, the 
theory has been put forth that this infection may enable some other 
organism to find its way into the finer biliary tubules. When one recalls 
how common typhoid fever is and how rare is biliary cirrhosis, it would 
seem that there was not much foundation for this view of its origin. 

Exciting Caust.—After giving due weight to the foregoing predis- 
posing causes, one must look for some more direct explanation for the 
genesis of the disease than those mentioned. It must be admitted that 
there is present in the biliary tubules a persistent and chronic inflam- 
mation—a chronic cholangitis. This compels the consideration of an 
infective process. In support of this view may be mentioned the fre- 
quent manifestations of fever, the improvements and relapses, the 
glandular enlargements, and the morbid changes in the spleen. As to 
the route taken by the infection, two theories have been advanced. One 
of these is that it reaches the liver by the hepatic artery and descends 
from the smallest biliary capillaries. The other is that it enters from 
the duodenum and ascends to the finer tubules. 

There are reasons for regarding both routes as possible. The pres- 
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ence or absence of gastro-intestinal irritation, and the precedence or 
sequence of splenic enlargement, as compared with that of the liver, 
give grounds for such a belief. In cases where the gall-bladder has 
been drained, the colon bacillus and the Diplococcus pnewmome have 
been found. The improvement that has followed this operation lends 
further proof to the infective theory. Both of these organisms have 
been found in blood drawn from the liver in biliary cirrhosis; but it 
cannot yet be said that they are the causative bacteria. 

Symptomatology.—Cumicat History.—Period of Incubation. —If 
this disease 1s admitted as due to some form of infection, the incubation 
stage varies greatly; in the majority, however, it is slow. There may 
be a lengthy period of ill health before any of the definite symptoms 
of the disease make their appearance. At this time the patient may 
complain of little else than indigestion. 

Mode of Onset.—The actual onset of the disease is characterized by 
loss of strength, a feeling of indisposition to make an exertion, dyspepsia, 
itching of the skin, pain in the region of the liver, and jaundice. This 
latter condition is the one for which advice is first sought by the majority 
of sufferers. 

Symptoms During Progress of Disease——It is essentially a chronic 
disease. During the progress there may be periods of apparent im- 
provement, to be followed by periods of marked exaggeration of the 
symptoms, with a downward trend in the condition of the patient. These 
periods become more frequent and more severe as the case progresses. 

Objective Symptoms.—The tongue is frequently coated, and vomiting 
occurs; there may be hematemesis, especially toward the end of the dis- 
ease. Diarrhea is fairly frequent and may be induced on very slight 
provocation. The stools are rarely clay-colored, as the jaundice is sel- 
dom so complete as to give rise to this feature. The abdomen is dis- 
tended, especially in the upper part, due to the enlarged liver and spleen, 
and the tympanites; and the lower part of the abdomen may be dis- 
tended with fluid. Enlarged veins may develop around the umbilicus, 
as in portal cirrhosis of the liver. Jaundice makes its appearance 
early in the disease and is permanent, though it varies in depth at 
different times, the color being sometimes light and then dark, but ever 
tending to increase until the end, the skin becoming even greenish, or 
very dark brown. There may be hemorrhages from the nose, the gums, 
the throat, the lungs, the kidneys, and the stomach. The patient becomes 
emaciated, and, if the disease begins in early childhood, the growth 
ig considerably arrested, almost to the degree of infantilism. In chronie 
cases there may be observed an extreme degree of clubbing of the fingers 
and toes. The ends of the long bones and some of the joints may be 
seen enlarged. The breathing may be shortened and embarrassed due to 
the enlargement of the liver and spleen or the accumulation of fluid. 
The lower ribs may be bulged outward. 

Subjective Symptoms.—The patient early complains of pain in the 
left hypochondrium, due to the increased size of the spleen. Pain may 
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be felt rather widely throughout the abdomen. There is usually nausea 
and, at times, it may become extreme. There is a sense of weight and 
fullness in the right hypochondrium, and attacks of pain in the area 
of the liver and spleen. The toxemia may cause mental depression, 
emotionalism, and impairment of memory. 

PuysicAL FInpINGs.—By palpation and percussion the liver will be 
found to be evenly enlarged, and usually smooth on the surface. In 
those cases with a perihepatitis, however, it may be irregular in shape. 
The dullness may extend from the umbilicus to the fourth rib. The 
liver has been known to extend to the ilium. Palpation is likely to 
elicit general tenderness, but no acute local tenderness, and seldom 
any in the gall-bladder, which is not distended. The enlargement of 
the liver can be felt to undergo steady increase, but occasionally there 
is a shrinking in this regard, due to a true fibrosis. 

The spleen is enlarged, firm, and smooth, and sometimes is larger 
than the liver, a condition which is more likely to be met with in chil- 
dren than among adults. Its enlargement may precede that of the liver. 
When the capsule of the spleen is inflamed, as it may become in these 
cases, a friction sound can be heard and a blowing bruit also is fre- 
quently produced in these engorged spleens. 

Physical examination may discover an enlargement in the ends of 
the bones and a synovitis, which has been called biliary rheumatism. 
Cardiac murmurs may be heard, and, when they do occur, they are 
caused generally by dilatation. The pulse is often weak and irregular. 

LaABorATORY Finpines.—The blood in most of these cases is in a state 
of secondary anemia. The red corpuscles are reduced in number. The 
writer had one case where the count was 2,150,000; the reduction is 
more generally of a moderate degree. Emerson mentions a case where 
the count was as low as 1,004,000. He also reports 2 cases with a red 
count as high as 7,800,000 and 8,500,000. Hayem’s case had 1,884,000 
red corpuscles and 50 per cent. hemoglobin. Leukocytosis is a feature 
of the disease, and rarely rises above 12,000, but is oftener about 9,000. 
When leukocytosis is present the polymorphontclears predominate. The 
blood has lost some of its coagulability, as might be expected from the 
jaundiced condition. 

The urine in the majority of cases is increased, but may undergo 
reduction in the more acute phases of the disease. Bile-pigment is al- 
most always present, and urobilin and indican sometimes. The urine 
contains less than the normal amount of urea, and this may become 
markedly decreased. There is no tendency toward albuminuria, and 
when albumin is present it is generally a temporary condition. Casts 
are frequently found in the urine. Glycosuria is absent, and a test dose, 
giving three ounces of sugar on an empty stomach, does not cause any 
to appear in the urine. The cryoscopic or freezing point of the urine 
is high. 

SPECIAL EXAMINATIONS.—The employment of the x-rays may aid in 
determining the size of the liver and spleen. Information may be 
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secured by the examination of a series of plates or by screening the 
patient. 

Diagnosis.—The important features in diagnosis consist in the oc- 
currence, in a young person, of jaundice, which runs a persistent course, 
and is accompanied by periods of exaggeration marked by increase in 
the jaundice, and the presence of abdominal pain; there is a nega- 
tive history in the matters of alcoholic usage, gall-stones, tumors, or 
causes of biliary obstruction. Although the jaundice is prolonged and 
severe, there is an absence of the light-colored feces of other forms 
of jaundice. 

Hypertrophic biliary cirrhosis must be differentiated from portal 
cirrhosis, hydatid disease of the liver, Banti’s disease, tuberculosis and 
syphilis affecting the liver, obstruction of the biliary tubes, hemochroma- 
tosis, Weil’s disease, malaria, and cancer of the liver. 

In the case of malaria and syphilis, the discovery of the special or- 
ganisms and tests, taken with the clinical history in each, should clear 
the ground. In Banti’s disease there is a splenic anemia ending in 
hepatic cirrhosis and jaundice. In the case of hemochromatosis there 
is pigmentation rather than jaundice of the skin, and glycosuria in 
nearly all the cases, the cirrhosis of the liver and pancreas being a 
result of the condition. In obstructive jaundice there is the history 
of gall-stones with the severe pain of sudden onset, and the spleen is 
not enlarged. In Werl’s disease the course is an acute one of days, not 
years. Portal cirrhosis is distinguished from hypertrophic biliary cir- 
rhosis by the tendency in the former to early hemorrhages and, later, 
ascites, and the general absence of jaundice, or its manifestation in a 
slighter and transitory form, and the slight amount of splenic enlarge- 
ment. In hydatid disease the spleen remains normal; there is an ab- 
sence of periodic attacks of fever and pain, and jaundice is either absent 
or only occasional. Between biliary cirrhosis and cancer the points of 
distinction are that in the latter we find pain, loss of weight, failure of 
appetite, rapid and progressive enlargement with evidence of tumor, and 
jaundice coming on after the disease has made considerable progress, 
in a little over 50 per cent. of the cases. 

Complications—During the course of the disease there may be in- 
ternal hemorrhages, but these are limited in amount compared with those 
occurring in chronic interstitial cirrhoses. Perihepatitis may also de- 
velop. Ascites may occur late in the disease. The most frequent com- 
plication is that of portal cirrhosis, from the toxemia of the disease. 
Cancer and biliary cirrhosis have occurred together. 

Clinical Varieties.—Several varieties of hypertrophic biliary cirrhosis 
have been mentioned by different authors. These varieties all depend 
for their differences upon the ratio of size of the spleen and liver and 
the order in time in which the enlargement occurs. In the usual form 
of the disease both liver and spleen are proportionately enlarged, the 
change taking place at the same time. Then there are the splenomegalic 
and hypersplenomegalic forms in which the spleen leads the liver in 
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rapidity of growth, and in the latter type becomes larger than the liver. 
The metasplenomegalic form is the one in which the enlargement of the 
liver follows that of the spleen, whereas in the presplenomegalic farm 
the enlargement of the liver is the first. In the heptomegalic form the 
enlargement of the liver is much more prominent than is that of the 
spleen. Microsplenomegalic and asplenomegalic are terms used for those 
cases with small spleens. To those cases in which the liver is small or 
shrinks, the term atrophic biliary cirrhosis has been given. In some 
juvenile cases the spleen becomes very large. In the metasplenomegaltc 
form, or the variety in which the enlargement of the liver follows tnat 
of the spleen, and appears to arise from poisons generated in the spleen, 
a very close alliance with Banti’s disease is established. 

Treatment.—PRopHYLAXISs.—Prophylactically little can be done, as 
the causes of the disease are still in doubt. The avoidance of drink- 
ing impure water and the regulation of digestive derangements might 
prevent some cases. The thorough care of the health in convalescence 
from infections is a wise precaution. 

GENERAL MANAGEMENT.—Diet—The diet must be light, easily di- 
gested and nutritious. Milk should form an important part of the 
dietary; bread, butter, light puddings, cereals, eggs, fish, fruits, vege- 
tables, and some meat may be allowed, according to the fancy of the 
patient and the manner in which these foods agree with him. Stimv- 
lating foods and alcohol should be avoided. 

Clumate.—If possible the patient should move to a healthy locality; 
but, under any circumstances, he should leave the house and place where 
he resided when the disease began. A cold, damp residence should be 
avoided. 

Treatment of Symptoms.—Of the symptoms that may eall for treat- 
ment, intestinal fermentation is likely to claim attention. Many intes- 
tinal antiseptics have been recommended, such as salol, beta-naphthol, 
bismuth salicylate, etc. They are of very doubtful value. The careful 
regulation of the bowels will do much toward the prevention and relief 
of this condition, and magnesium sulphate or sodium sulphate singly 
or in combination are very useful correctives of constipation and fer- 
mentation. Rolleston regards calomel in small doses, grain 1/40-1/20 
(0.0016-0.0032 gram) three times a day, as the most trustworthy remedy 
at our command. Hexamethylenamin (urotropin) in doses of grains 
3-6 (0.195-0.4 gram) several times daily should be tried to relieve the 
chronic inflammation and, perhaps, infection in the biliary tubes, as 
this drug is eliminated by this route. Sodium salicylate is another drug 
that acts favorably on the biliary ducts. 

Pruritus, caused by the jaundice, may become very troublesome, and 
require treatment. For this condition antipyrin has been recommended 
in doses of grains 5-10 (0.325-0.650 gram), or calcium lactate, grains 20 
(1.3 grams) several times a day. Warm baths or carbolic acid lotions 
are useful. Pilocarpin, hypodermically, has been tried advantageously 
in a number of instances. 
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The discovery of the infecting germ and of a curative vaccine should 
be the aim of the future. 

SuragicaAL TREATMENT.—The gall-bladder has been drained in a con- 
siderable number of cases, with marked improvement in some and cures 
in others. With regard to the cases said to have been cured, there is 
reason to doubt the diagnosis. However, as the prognosis is very un- 
favorable, the operation is justifiable in most cases. 

Prognosis.—The prognosis as to recovery is most unfavorable, but as 
to duration of life the disease is chronic, running a course of many years, 
lasting as long as ten years, and averaging four or five. 

The mode of death is that of toxemia—exhaustion, delirium, fever, 
and coma. If the jaundice is severe the prognosis is proportionately 
grave; and complication with other infections, such as pneumonia, ery- 
sipelas, or peritonitis, seriously lessens the patient’s chances, 

While the disease often has periods of remission, during which the 
patient’s strength is fairly well maintained, there is no real recovery 
of function. Relapses are certain to occur, ending in death. 

Pathology.—MacroscoricaL FIiNpDINGs.—The macroscopical appear- 
ance of the liver is that of much enlargement, especially of the left 
lobe. The color is a dark green. The surface is smooth, with fine granu- 
lation; and only in cases where there is also the common form of cir- 
rhosis combined with the biliary form is there any hobnail appearance. 
Sometimes there is perihepatitis and adhesions to the diaphragm. The 
liver is firmer than the normal organ, and when cut the surface has 2 
mottled look, owing to the fibrous tissue bands running through the 
gland. The gall-bladder is generally healthy, and the larger bile-pas- 
sages are normal. There is no tendency to form calculi. The hepatic 
artery and the portal and hepatic veins reveal nothing abnormal. The 
liver may weigh from 80 to 160 ounces. In the portal fissure the 
lymphatie glands are considerably enlarged. 

MicroscopicaL Finpines.—The microscopical appearance is that of a 
typical unilobular cirrhosis, contrasting in this regard with the multi- 
lobular cirrhosis of the portal form. In the late stage of hypertrophic 
biliary cirrhosis the unilobular and multilobular characteristics may be 
combined. In unilobular or biliary cirrhosis the connective tissue is 
fine, and the elastic tissue is a growth from the biliary sheaths. This 
fine connective tissue may invade the lobules and be distributed between 
the hepatic cells. In portal cirrhosis the fibrous tissue is coarser and 
more dense than in biliary cirrhosis. The small bile-ducts are sur- 
rounded by fibrosis, some of them are undergoing obliteration, and 
many of the biliary capillaries are filled with plugs of thickened bile. 

There is an interesting arrangement of cells between the lobules. 
These cells are grouped in columns in the interlobular connective tissue 
in such a manner as to form channels, constituting new biliary tubules 
which have either no or very few elastic fibers. The liver cells main- 
tain their norma] condition until the disease is well advanced. There 
is evidence of considerable effort at cell regeneration. 
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The spleen is much enlarged, occasionally to six times that of nor- 
mal, while the liver is very rarely more than three times its proper 
weight. In Milian and Landrieux’s case the spleen weighed 94 ounces. 
Its capsule may show evidence of inflammation. 

The microscope reveals a general fibrosis and a distention of the 
sinuses with blood. The malpighian bodies in the early period of the 
disease are congested, while in the later stage there is fibrotic atrophy. 

In the duodenum there may be no morbid changes, though some 
observers have found a catarrhal condition in a considerable percentage 
of their cases. 

The pancreas is seldom increased in size, but reveals some important 
histological changes. There is a fibrosis spreading from the ducts, and 
an increase in the cells lining these, with fatty degeneration in the acinal 
cells. 

The kidneys may be enlarged, but they are usually of normal size. 

All the organs and tissues of the body are bile-stained ; the discolora- 
tion, of course, varies considerably in degree with the severity and dura- 
tion of the case. 

Historical Summary.—Requin, in 1846, noted the disease, and Todd 
described it in 1857, and Hayem in 1874. Hanot’s thesis, in 1875, was 
the first clear exposition of the condition, giving it the name ‘‘hyper- 
trophic cirrhosis with chronic jaundice.’’ Kiener, in 1893, suggested 
that the malady be called Hanot’s disease. Oecrtel and Meyer, in 1908, 
contended that there is not sufficient reason for regarding it as a separate 
disease, but as a modification of cirrhosis of the liver taken in a general 
sense. This position is ably disputed by Rolleston. The writer is quite 
in accord with the view that it is a disease entirely distinct from portal 


or interstitial cirrhosis, on the one hand, and obstructive cirrhosis on 
the other. 
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NONSURGICAL DRAINAGE OF THE BILIARY PASSAGES 


Origin of method, p. 114; Technic and apparatus, p. 115; Value in diag- 
nosis, p. 120; Functions of gall-bladder and biliary tubes, p. 124; Crit- 
icisms of the Lyon method of duodenobiliary drainage, p. 125; En- 
dorsements of nonsurgical duodenobiliary drainage, p. 193, Value in 
treatment, p. 140. 


Origin of Method.—The late Samuel J. Meltzer? of the Rockefeller 
Institute published an account of his investigations on the effects of 
magnesium sulphate when applied locally to the mucous membrane of the 
duodenum. According to his observations this salt when thus employed 
caused Oddi’s sphincter surrounding the lower end of the common bile 
dict to relax and enabled the muscle of the gall-bladder to contract 
more freely, a combination of actions which he called contrary innerva- 
tion. It must be borne in mind in this connection that these structures 
are supplied by motor and inhibitory fibres from the vagus, and splanch- 
nic nerves, which act antagonistically to each other. 

Professor Meltzer said ‘‘In experiments with magnesium sulphate I 
observed that the local application of a 25 per cent. solution of the salt 
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to the mucosa of the duodenum causes a completely local relaxation of the 
intestinal wall. It does not exert such an effect when the salt 1s admin- 
istered by the mouth, that is, when it has to pass through the stomach 
before it reaches the intestines. The duodenal tube has, however, ap- 
parently reached an efficient practical stage. I make, therefore, the 
suggestion to test in jaundice and biliary colic the local application of a 
25 per cent. solution of magnesium sulphate by means of the duodenal 
tube. It may relax the sphincter of the common duct and permit the 
ejection of bile, and perhaps, even permit the removal of a calculus of 
moderate size wedged in the duct in front of the papilla of Vater. 
Twenty-five c.c. of the solution as a dose for an adult will bring no harm. 
For babies the dose should not exceed 4 ¢.c. The procedure could be 
developed into a practical useful method.’’ Dr. Lyon? remarks regard- 
ing Meltzer’s statement as follows: ‘‘This study conducted for fifteen 
months in France on men of the U. S. Navy Base Hospital No. 5, for six 
months in the Clinic of the Jefferson Hospital, in the wards of the 
Methodist Episcopal Hospital and in the author’s private practice, is a 
study which has now been made of more than 100 cases with a total of 
nearly 1,000 observations. We have proved and are now in a position to 
demonstrate that Meltzer’s assumption is correct.’’ 

Technic and Apparatus.—Following these physiological observa- 
tions of Meltzer, Dr. B. B. Vincent Lyon? of Philadelphia has made 
practical use of them, and has succeeded in applying topically to the 
duodenum a solution of magnesium sulphate through an Ejinhorn’s? 
duodenal tube, and also in obtaining specimens of bile by means of the 
same apparatus. When the tube has reached the duodenum he intro- 
duces through it 75 c.c. of a 33 per cent. solution of the salt, and the 
contents of the duodenum are then gently aspirated. On this subject 
with regard to procedure * he writes thus: 

‘Before the magnesium sulphate has entirely run in, the tubing is 
connected to the bottle and gentle aspiration started, and the magnesium 
sulphate returns at first uncolored, but within one to six minutes, nor- 
mally, the sphincter is relaxed and the magnesium sulphate becomes 
tinged with bile, which becomes steadily deeper until pure bile alone is 
being recovered. When the first bile, which I call ‘A’ bile, and be- 
lieved to be that contained in the common duct, plus a few drops from 
the cystic duct and a few mils perhaps of freshly secreted liver bile 
passing down the hepatic ducts, deepens to a distinctly deeper golden- 
yellow or becomes in any way off color and of heavier viscosity, this 
bottle is detached and drainage of this darker bile allowed to continue 
until the third transition to a much lighter yellow and thinner bile ap- 
pears, when a final bottle is attached to continue the bile collection to 
the end of the drainage period. 

‘‘The darker bile appearing in the second transition I will call ‘B’ 
bile, and believe it to be almost entirely from the gall-bladder, mixed, 
of course, with a few drops or mils of liver bile. . .The third type, of 
very light yellow limpid bile which appears in normal cases in the third 
transition, I will call ‘C’ bile and believe it to be bile recently elaborated 
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by the liver cells and freshly secreted. I feel safe in saying that, if 
carefully done, the majority of ‘A’ bile is common duct bile, that by far 
the majority of ‘B’ bile is delivered from the gall-bladder, and if the 
latter has emptied completely, that practically all of ‘C’ bile is freshly 
secreted liver bile.’ Einhorn’s objections will be discussed later in this 
article. With regard to the technic and the apparatus a few words are 
now in order. Gross® gives the following method: 

‘“‘Trst Mreau.—The patient is given the morning tumbler (250 c.c.) 
of milk and water, equal parts. This mixture does not cause a great flow 
of hydrochloric acid and contains sufficient fat to stimulate the pancre- 
atic secretion. Half an hour later introduce the duodenal tube. 

‘‘TECHNIO.—The patient swallows the ball and tube, previously wet 
in water, until the mark 45 em. reaches the lips. Then blow lightly 
through the tube into the stomach, so as to smooth the tube out and that 
it will lie freely in the cavity. The patient should then lie down and 
slowly turn over on the right side, in which position, after a few minutes, 
the tube is allowed to glide down through the mouth without swallow- 
ing, following the pull of the ball, until the mark 60 cm. has been 
reached. After five or ten minutes the first aspiration may be made, 
which usually shows contents of a slightly yellow tint. The patient, 
with the mouth still partly open, should not make any swallowing move- 
ments. Gradually the tube will be drawn down to the 65 or 70 cm. mark. 

“‘A second aspiration is then made, and usually a yellowish fluid, free 
from casein, will be aspirated, giving a weakly acid or acid reaction. 
One should wait a little longer and, after several aspirations, the yellow 
aqueous contents of the duodenum will usually be secured, giving a 
neutral or alkaline reaction, and at times a greenish-yellow fluores- 
cence. ’’ 

Dr. Lyon? has given a very explicit account of his methods as fol- 
lows: 

‘‘The patient is examined in the fasting stomach state; the mouth 
is rinsed thoroughly with any good antiseptic solution. We prefer 
potassium permanganate, 1 grain to 2 ounces of water, followed by a 
rinse with a weak solution of zinc chlorid. A sterile duodenal tube, 
fitted with any one of the later modifications of the original metal tip, 
is passed into the stomach; the fasting gastric residuum is aspirated 
into a sterile vessel, is measured and grossly observed for consistency, 
mucus, ete.; and then is cultivated and studied chemically for acidities, 
for bile and for occult blood. Microscopically, we pay special attention 
to endogenous epithelium, to polymorphonuclear leukocytes, with or 
without digested protoplasm, and to the general amount and the mor- 
phology of the bacterial flora, differentiating between these and the find- 
ings which are similar but of exogenous origin. With care and the en- 
largement of personal observation, this differentiation can be made with 
a reasonable degree of certainty, and it is later checked up by other 
methods. The stomach is then thoroughly rinsed and the patient is 
given a glass of water to drink while slowly swallowing the tube to the 
duodenal point, and while lying on the right side, with a pillow or sand- 
bag elevating the hips. 
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‘‘The tube usually passes into the duodenum within fifteen to forty- 
five minutes. When it has done so the fact can be determined by the 
duodenal ‘tug,’ the character of the aspirated fluid, and the failure to 
recover immediately by vacuum aspiration material (water, broth, etc.), 
which the patient swallowed by mouth. Difficulty is occasionally en- 
countered in entering the duodenum because vagotonic states, or local 
pylorospasm states (reflex from duodenal ulcer, cholecystitis, or chronic 
appendicitis), which can be overcome by an injection of atropia sulphate 
or by several days’ use of belladonna or benzyl benzoate. Once it is 
sure that the tube is in the duodenum, a barrelful of air is introduced 
from a one ounce capacity syringe to balloon out the duodenal walls from 
the metal tipped tube (to prevent traumatism of the duodenal mucosa) ; 
a connection is made with the first sterile aspirating bottle, and gentle 
aspiration of the duodenum begun. 

‘On withdrawing the tube, a resistance may be felt at the pyloric 
ring which can be overcome without difficulty. A constriction at the 
esophagus will be overcome by a few movements of deglutition.’’ 

In his article on the use of the tube, Dr. Gross * lays down these pre- 
cautions: ‘‘Occasionally the aspirated fluid remains acid, probably due 
to hyperchlorhydria, and, therefore, neutralization of the duodenal con- 
tents may occur lower down. As a check, give a cup of coffee with the 
tube in place. Aspiration should be performed, and if the fluid is still 
green, the contents are duodenal. This may be proved by withdrawing 
the tube a short distance and reaspirating, when the coffee will appear.’’ 
Gross holds that unless there is a mechanical obstacle at the pylorus, it 
is usually possible to pass through the pylorus with the tube and into 
the duodenum within an hour. 

**The Gross tube ® consists of a perforated round metal ball about 
twice the size of a pea, to which is attached a thin rubber tube 0.2 cm. in 
diameter and 125 cm. in length, marked every 10 em. To this is attached 
a glass receptacle (bulb), which is connected by a length of tubing with 
a mouth piece which the operator can use to aspirate, or to which an 
aspirating bulb can be attached.’’ 

Dr. L. Winfield Kohn” has devised a duodenal tube with some inter 
esting new features. The following description is taken from his pub- 
lished account: 

‘‘This instrument consists of hard rubber stop cocks, a silver Y, 
rubber tubing, size 16 or 17 French, perforated olive body with a double 
channel, inner tubing of 12 French size, olive weight brass tip, 23 French 
size, thin tissue or glove rubber (for air bag), with fine silk chiffon sur- 
rounding it as a retentive or supportive agent. The rubber air-bag, 
when it is blown up, should be circular, or as near circular as possible. 
The rubber connections are securely tied with waxed silk thread. The 
instrument must be practically airtight or else the air-bag will quickly 
collapse. One avenue communicates with the air-bag which is blown up 
and serves as a blockade. The other avenue carries the shadow produc- 
ing medium.’”’ 
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Through the avenue which carries the shadow producing medium, the 
magnesium sulphate solution can be injected, and the bile or other fluid 
contents in the duodenum aspirated. 

Dr. Max Einhorn® has given much study to the perfection of the 
duodenal tube, and has devised a number of modifications of the instru- 
ment. The following gives the general features, and makes it clear how 
solutions can be placed within the duodenum, or fluids found therein 
withdrawn. 

He describes in his book on The Duodenal Tube a method of passing 
a catheter through the pylorus. A buckshot is attached to a thread and 
swallowed. By carefully adjusting the position of the patient the shot 
passes through the pylorus into the duodenum. The end of the thread 
outside the patient’s mouth is passed through an opening in the end and 
emerging at the side of a catheter of sufficient length, which is then 
passed down the esophagus, along the stomach, and through the pylorus 
guided by the thread held in the operator’s hand. The markings on the 
thread and catheter indicate when the shot and the catheter have entered 
the duodenam. On the lower end of the catheter may be attached a 
balloon for the purpose of dilating the pylorus. 

He also describes a tube with two perforated capsules, one for the 
level of the stomach and the other for the duodenum. By this two 
avenue tube the contents of the stomach and duodenum can be aspirated 
simultaneously. 

‘*PREPARATION OF PATIENT FOR DUODENAL EXAMINATION.—It is best 
that the patient should take only fluid food on the day of examination. 
In most cases I have had him take a cup of tea and sugar without milk 
half an hour before examination. 

**Lately I have used clear bouillon (one bouillon cube to a cup of 
hot water) for the same purpose. 

“*MopE or ProcepuRE.—The capsule of the duodenal pump, as well 
as the lower part of the rubber, are moistened with warm water and put 
into the pharynx of the patient. Then the latter drinks some water, and 
the instrument thus soon passes into the stomach. To be certain that the 
capsule did not get stuck in the esophagus, it is well to have the patient 
shake his abdomen and to aspirate a syringeful of chyme. This can 
easily be identified as gastric contents. Now we pass a syringeful of 
water and then one of air through the instrument. The rubber tube is 
then clamped off and left alone for about one hour. The patient is told 
not to close his mouth too tightly, so that the tube is not retarded in its 
wanderings. The patient must also avoid intentional swallowing of the 
tube. Through the peristalsis of the stomach the capsule is pushed on 
further, and usually passes through the pylorus into the beginning of 
the small intestine. It is best to have the patient read some light litera- 
ure, in order to divert his attention. After one hour we examine how 
far the capsule has progressed; if sign III is near the lips (70 cm.), or 
inside the mouth, we try to aspirate. I£ the capsule is in the duodenum, 
we gradually obtain a clear, golden-yellow or watery liquid of alkaline 
reaction and somewhat viscid consistency. If, however, we are in the 
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Fie. 3.—HinNHOEN’s DUODENAL PUMP. 

(a) Metal Capsule, lower half provided with numerous holes, the 
upper haif communicating with tube bp. 1, II, Ill, marks of 40, 56 
and 70 cm. from capsule, (c) rubber band with silk attached to end 
of tubing, which can be placed over the car of the patient: (d) three- 
collapsible connecting tube. (f) aspirating 


way stopcock; (¢e) 
syringe (from Einhorn’s ‘‘Duodenal Tube’’). 
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stomach, we obtain an acid liquid resembling the one first removed. This 
can, of course, occur if the tube lies in the stomach in a coiled manner. 
Should the latter be the case, we must partly withdraw the tube, after 
putting water and air through it, up to the mark II (56 cm.). The tube 
is then again clamped off and after one-half to one hour the procedure 
is repeated. We generally succeed in nearly all cases (of course, not in 
such where there is pyloric stenosis) to obtain duodenal contents. After 
having obtained the desired contents, the tube is clamped and slowly 
withdrawn. When the beginning of the esophagus is reached the pa-. 
tient is told to swallow, and during this act the capsule is withdrawn.’’ 

Occasionally much difficulty is experienced in passing the tube 
through the pylorus. The following rules will materially assist the oper- 
ator: 

If the tube does not enter the duodenum by the end of three hours 
the patient lies on his right side for half an hour when aspiration is 
performed. _ 

If gastric contents are obtained, the patient is given something to 
drink and told to walk about for 10 or 15 minutes. If the examination 
shows that the tube is still in the stomach some Vichy water, or drink 
containing carbonic acid gas is given. In half an hour aspiration is 
again performed. 

If the tube has still failed to enter the duodenum, the patient is given 
atropin sulphate, grain 1/120; and in one hour later aspirate again. If 
stomach contents are still obtained, an aperient of magnesium sulphate is 
employed. 

If the tube does not pass into the duodenum there is most probably 
pyloric stenosis, and an operation may be demanded. In such cases the 
tube can sometimes be passed by resorting to the use of the bead and 
thread. 

A bead, size 14-15 F., is wrapped up in gauze and attached by a 
braided silk string (English No. 5), about 20-25 em. long, to the end of 
the tube. This can be done by pulling the string through the lowest two 
openings in the capsule and fastening securely. 

The bead is now placed in the pharynx and by drinking water made 
to enter the esophagus. The capsule follows into the pharynx and is 
taken down the esophagus by swallowing some water, and soon reaches 
the stomach. 

As the bead is smaller than the capsule, it may pass through the 
pylorus, the string dragging the capsule after 1t. Lying on the right 
side or walking aids this. 

George E. Brown ® outlines his methods as follows: After a meal of 
shredded wheat biscuit and 10 ounces of water, we introduce a Rehfuss 
stomach tube. Aspiration is performed every 15 minutes until no food 
is found. The patient then turns on the right side with the left knee 
flexed over the mght. The tube usually enters the duodenum in less 
than an hour, and this is known by: 


(1) The change in reaction when the gastric fluid is acid. 
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(2) The duodenal juice is usually limpid, alkaline, with floccules in 
the fluid, and bile may be present. 

(8) The presence of a slight tug, detected on gently pulling the tube. 

(4) The x-ray revealing the bulb in the duodenum. 

It was tried in 125 cases and in over 200 observations. The normal 
duodenal juice is alkaline in reaction, and is a pearly fluid, with viscosity 
less than that of the gastric juice. Floccules are seen suspended in this 
fluid. On microscopic examination a few microorganisms are seen and a 
very few cellular elements. 

In pathologie conditions in which the duodenum is involved as a part 
of the infection, the duodenal fluid is turbid and is loaded with micro- 
organisms with an increase of mucus; a bile admixture is frequently 
found. 

After being assured that the bulb is in the duodenum, we slowly in- 
ject. 50 c.c. of sterile magnesium sulphate solution. This is injected 
warm, by means of a 50 c.c. syringe. After a few minutes a light yellow 
bile appears in the syringe, gentle suction having been employed. We 
then disconnect the syringe and allow the tube to hang over the side of 
the bed, draining by gravity. The first bile appearing is an admixture 
of duodenal fluid, common bile-duct bile, and magnesium sulphate solu- 
tion after douching the duodenum mucosa. After a variable period of 
from ten to thirty minutes, the bile becomes darker in color and more 
viscid. This is the gall-bladder bile and is collected in separate sterile 
tubes for study. The amount varies from 25 to 75 ¢.c. When there is 
an excess of 80 c.c. we consider the gall-bladder as presenting the condi- 
tion of stasis. Finally the bile becomes lighter in color, a clear light 
yellow, less syrupy, and this is the liver bile, which may continue flowing 
for an indefinite period. The common duct bile is usually small in 
amount and clear (with perhaps a trace of mucus). The normal gall- 
bladder bile varies from a deep golden-yellow to a dark maple-brown; 
it is moderately viscid, dropping easily in short lengths from a 1 c.c. 
pipette; it is clear. Small traces of mucus may be seen in apparently 
normal gall-bladder bile, but this must be viewed with suspicion. Its 
reaction is neutral or faintly alkaline. Its specific gravity varies from 
1.015 to 1.030; this may be increased to 1.035 in cases of biliary stasis 
and infection. Liver bile is thinner, and the specific gravity is from 
1.008 to 1.010. 

Value in Diagnosis —With regard to the diagnostic value of the 
duodenal tube Dr. Lyon ® puts the case thus: 

“*In pathological states of the gall-bladder, the appearance and the 
character of the bile are quite different from those in the normal bile. 
We have seen the following types: 

‘‘(a) Choledochitis—In choledochitis the bile first collected is defi- 
nitely pathogenic. It is viscid, with an excess of flaky mucus, is usu- 
ally turbid and usually ‘off’ color; cytologically, it contains pus cells 
enmeshed in mucus, epithelial cells, and, occasionally, red blood corpus- 
eles; bacteriologically, cultures may show pathogenic organisms. This 
type has been encountered in choledochitis with cholecystitis. 
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‘“(b) Cholecystitis—In cholecystitis without choledochitis, the first 
bile collected is relatively normal. Grossly cytologically and culturally 
it does not contain pathogenic organisms. But the second bile is grossly 
pathologic, it is more viscid than normal gall-bladder bile; it is turbid, 
with a flaky or stringy mucus; cytologically it will show inflammatory 
elements, pus cells, red blood-cells (occasionally), and desquamated 
epithelium; and cultures will show pathogenic organisms, such as 
streptococci of various strains, bacillus pyocyaneus, bacillus typhosus, 
and micrococcus catarrhalis. The viscosity, color and general appear- 
ance of the bile in pathologie conditions of the gall-bladder will alone 
suggest the diagnosis. The color varies from a deep, golden-yellow to a 
dark molasses yellow, transparent or turbid; to a light, mustard-yellow, 
always turbid, and oceasionally streaked with slimy mucus of a greenish 
color; to various shades of green or greenish-black, and, in one case, 
was of such tarry consistency as to make aspiration very slow and dif- 
ficult. 

*“(e) Cholelithiasis.—In cholelithiasis we find the evidence of chole- 
cystitis, but in two instances we have noted in addition that the bile 
contained a sediment that was ‘gritty’ or sandlike in consistency, which 
was seen, microscopically, to be made up of crystals of bile salts. In one 
case three small gall-stones were recovered. So far no example of in- 
fected bile had been discovered coming direct from the liver, after all the 
bile in the ducts and gall-bladder had been removed.”’ 

The causes of infection are: (1) There is infection by the ascending 
route from the duodenum by way of the common duct. 

(2) Infection through the portal vein and possibly through general 
circulation. 

(3) As to the first route the sequence of events are often as follows: 
infection from gums, teeth, nasal sinuses, the respiratory tract, as in 
pneumonia and bronchial disease, which infections are swallowed, set- 
ting up disease in the stomach and duodenum, and thence ascending the 
common bile duct. 

SECURING DuopENAL ConTENTS.—It is important that in the various 
steps taken to obtain the contents of the duodenum a proper technie 
should be followed. This may best be given in Dr. Lyon’s own words.?° 
This is the more essential as a similar procedure should be followed in 
the treatment of patients by means of the duodenal tube. 

‘“To make possible accurate diagnosis of the duodenal biliary zone it 
is necessary that we adopt means to prevent cytological and bacterial 
contamination from the mouth, teeth, tonsils, respiratory tract and 
stomach from confusing us in our interpretation of duodenal and biliary 
materials. To avoid this as far as possible I have adopted the following 
routine method: The patient presents himself with a twelve-hour fast- 
ing stomach. He then brushes his teeth carefully, rinses and gargles his 
mouth and throat thoroughly, first with a strong solution of potassium 
permanganate (one grain to the ounce), then with a mildly astringent 
solution of zine ehlorid. The duodenal tube which has stood over night 
in a two per cent. solution of lysol is freshly sterilized by boiling and is 
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passed to the stomach. The fasting residue is aspirated and set aside 
for chemical, cytological and bacteriological examination for compari- 
son with the findings later recovered from the duodenum. The stomach 
is then rinsed to sparkling clearness, using gravity douching from 250 
c.c. irrigating tank or syringe, douching and recovering the wash-water 
in 250 c.c. conical graduates in which ean be noted how clean the stomach 
is, mucus, shreds, mucopurulent plugs, and other material which micro- 
scopically yields valuable information. After the wash return is spark- 
ling clear the stomach is made astringent with a zinc chlorid solution 
and then rewashed thoroughly. 

‘‘It is surprising how often a stomach apparently washed clean, 
after being made astringent, will press out from the mucosal tubules 
mucopurulent masses which plug the ducts and which microscopically 
show, in true gastric cases, masses of gastric epithelial cells infiltrated 
with small round cells and polynuclear leukocytes and often swarming 
with bacteria. It is to be noted that none of this epithelium is ever 
bile stained. After the use of the astringent and washing clean again, 
the stomach is then disinfected with 250 c.c. of potassium permanganate, 
one to ten thousand, which is immediately recovered and the stomach 
again washed clean to crystal clearness. This requires about twenty 
minutes to accomplish. This, so far as it is possible, prevents contami- 
nated material from the upper zones confusing our interpretations of 
material later obtained from the duodenal biliary zone. 

‘*The duodenal tube is then connected to the first sterile aspirating 
bottle and the duodenal secretion is aspirated to note whether the com- 
mon duct sphincter is normally closed. The duodenum is then douched 
with about 75 c.c. of a 33 per cent. solution of magnesium sulphate. 
This is the optimum strength for good sphincter relaxation and gall- 
bladder contraction. Where the gall-bladder is found atonic it is some- 
times necessary to restimulate its contraction discharge by douching 
again with half the amount.of magnesium sulphate solution.’’ 

Following this procedure, whether for diagnostic or therapeutic 
purpose, Lyon recommends that the duodenum be given an enema of 
200 c.c. of Ringer’s solution, for its healing qualities, reinforced by a 
.o per cent. or a .25 per cent. sodium sulphate, depending upon how much 
magnesium sulphate solution has failed to be recovered.* The total 
amount of the duodenal enema is kept at 250 ¢.c. introduced at a temper- 
ature of 105° F. (40.5° C.), taking at least twenty minutes. This quan- 
tity of fluid usually produces a large bowel movement in less than ninety 
minutes. 

EXAMINATION OF THE DuopeNaL ConTents.—Lyon™ in 93 cases 
found that of those with bacteria present, 50 per cent. were of the 
streptococcice group, 25 per cent. of staphylococcic group, bacillus coli in 
15 per cent., bacillus subtilis in 8 per cent., bacillus pyocyaneus and 


“Ringer’s solution is a physiological salt solution of sodium, potassium and 
calcium chlorids, and sodium bicarbonate. Locke’s modification of this solution and 
known as artificial serum is as follows: Sodium chlorid, 0.9 per cent.; calcium chlorid, 
0.24 per cent.; potassium chlorid, 0.01 to 0.03 per cent.; and dextrose, 0.1 per cent. 
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bacillus typhosus each 1 per cent. The color of the ‘‘B”’’ bile varies 
much, but is darker than the ‘‘A’’ bile from the common duct, and the 
‘‘C”’ bile from the liver, after the gall-bladder has been emptied. In 
one case ?? the bile was very dark, very tenacious, cloudy and was a deep 
green-black. On the second use of the tube and magnesium sulphate, 
‘the bile flowed immediately but was not so dark.’’ The bile became 
progressively thinner and lighter in color as the drainage was repeated 
daily. The bile was positive for typhoid bacilli. In another case '* the 
tube recovered over 5 ounces of deep greenish-black bile, very viscid, al- 
most tarry. 

Lyon 3‘ states that in the examination of the types of bile the follow- 
ing should be noted: Their gross appearance, color, consistency, viscosity, 
transparency, turbidity, flocculation, mucus, etc.; the cytology, as pus, 
leukocytes, crystals, inflammatory débris, mucus, red blood corpuscles, 
concretions, bacteria, and epfthelium, its source and whether bile stained; 
the chemistry as lecithin, cholesterin, calcium, pigments, and efferves- 
cence on acidification. 

The bacteriological examination should be made without delay to pre- 
vent streptococci and other less hardy organisms becoming overgrown 
with the more rapidly growing colon groups, bacillus pyocyaneus, and 
bacillus subtilis. All instruments and media should be thoroughly 
sterile. The best results are obtained by cultures made from the muco- 
purulent flakes, especially if bile stained; and they show the most con- 
clusive cytological findings. 

Frank Smithies*® lays down these conditions as causes why aspira- 
tions for bile may fail: (a) Marked pyloric or duodenal spasm; (b) oc- 
clusion of the bulb perforations; (c) kinking of the tube; (d) the bulb 
too far from the papilla of Vater; (e) failure of magnesium sulphate to 
arouse duodenal reflex due to faulty innervation, atrophic duodenitis, 
backflow of magnesium sulphate into the stomach, its rapid flow down the 
duodenum; (f), occlusion of the papilla of Vater or the biliary ducts 
from thick mucus or bile, calculi, inflammatory products, kinks, new 
formations, adhesions, and external pressure; (g) to inhibitory or 
secretory reflexes not yet understood. On second and third attempts on 
these groups the unsuccessful aspirations were reduced to 4 per cent. 

In a study of 1,000 cases of diseased gall-bladders he found that 63 
per cent. contained viable bacteria. In the remaining 37 per cent. ‘‘other 
evidences of disease were found such as an abnormal quantity of gall- 
bladder bile, ranging from over 100 c.c., the normal, to 2,800 c.c. and aver- 
aging 292 ec. The gross appearance was abnormal as bloody, dark- 
colored, turbid, thick mucoid bile of high specific gravity, with heavy, 
sometimes gritty, sand-like sediment, and small calculi may be found. 
On microscopic study there are found pus, desquamated, flat-columnar 
epithelium, excess cholesterin, soaps, bile salts and mucus.”’ 

Franklin W. White ?® does not attach much importance to the color 
changes, as the ‘‘A’’ bile may be mixed with ‘‘B’’ biles and ‘‘C’’ 
biles, and so may ‘‘B’’ bile be mixed with ‘‘C’’ bile. He thinks 
it ig rare to secure pure specimens from the fractional portions of 
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the biliary apparatus. He does think, however, that absence of any 
eolor change is important as indicating an obstruction in the cystic duct, 
preventing the appearance of the shades of bile. In examining for cells 
the -preferable way is to pick up the shreds and flakes in a pipette, not 
using the centrifuge, and placing these on the slide for microscopic 
study. ‘‘In pathological cases there may be abundant deeply bile-stained 
pus cells and desquamated columnar and round epithelium, mucus, and 
rarely, blood-cells.’’ In normal cases there is ‘‘a scanty biliary sedi- 
ment, a few leukocytes and round columnar cells, a few fat needles or 
fat drops, and granular bile salts.’’ Crystals and amorphous forms of 
cholesterol and bile salts ‘‘may be very abundant, suggesting the pos- 
sibility of stone formation. There may be a fine gritty sediment of 
bile salts. The upper portion of the small bowel in fasting persons is 
usually sterile; and bile obtained by the, tube yields results of con- 
siderable value; about one-fifth of the cultures were sterile, a few showed 
bacillus porteus and subtilis, staphylococcus albus. In some cases patho- 
genic organisms were found as streptococcus hemolyticus or staphylococ- 
cus aureus, matching with organisms found in the tonsil, sinus, or tooth 
abscess.’’ In acute and subacute cholecystitis, the cultures were more 
frequently positive. The bacteria obtained by the duodenal tube cor- 
responded fairly closely to that obtained from the gall-bladder at the 
time of operation. 

Functions of the Gall-bladder and Biliary Tubes.—For a proper 
understanding of the non-surgical drainage of the gall-bladder and 
biliary passages a careful study of the functions of the biliary apparatus 
is essential. Towards the clearing up of this subject there has been 
much investigation and, while every phase of the case has not been fully 
explained, a number of questions have been settled. These are: 

(1) That there is in the gall-bladder a small amount of muscular 
tissue *’ of the non-striated variety. In the normal healthy condition this 
is capable of contraction, which would have the effect of emptying the 
gall-bladder through the cystic and common bile ducts into the duo- 
denum. The progress of digestion is the chief stimulus to this action. 
The non-distended bladder can hold 50 e.c., but in health can enlarge ?° 
without causing discomfort, so as to hold 200 c.c., or one-fifth part of 
the total secretion for 24 hours. It is clear, therefore, that it is a retaining 
sac for the accumulation of bile during remissions in active digestion. 
Three times this amount would be one-half of all the bile secreted in 24 
hours. The gall-bladder can be and isa real storehouse for the bile in the 
healthy individual partaking of food at the usual intervals. The con- 
tractile power of the gall-bladder has been estimated to be about 300 mm. 
of water, while the sphincter at the papilla of Vater closes with at least 
twice this force. It seems plain that the gall-bladder in itself could not 
overcome the sphincter control; but the peptones of digestion act as a 
powerful stimulus to effect relaxation of the duodenum and the Oddi 
muscle, and permit of the free flow of bile from the viscus. It must be 
apparent to all that the bile in the gall-bladder does not remain there 
quiescent but must be undergoing frequent change. Passing over the 
views advanced that the mucous membrane of the gall-bladder forms a 
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hormone that stimulates the flow of bile and pancreatic juice, there is no 
doubt, as Rous and McMaster *® and Harer, Hargis and Van Meter *° 
have shown, but that the gall-bladder is a concentrating organ, and that 
eystic bile is on the average eight times as rich in solids as that from the 
hepatic ducts. These investigators have shown that in 22 hours the 
gall-bladder concentrated 49.8 c.c. of bile down to 4.6 e.c. 

(2) The biliary passages appear to have functions other than that of 
carrying the bile. The hepatic duct conveys the bile from the liver to 
the point where it joins with the cystic duct to form the common duct. 
The cystic duct carries bile either from the above junction to the gall- 
bladder, or from the gall-bladder to the origin of the common duct. 
The common duct carries both the cystic and hepatic biles to the 
duodenum. Just as it is about to enter the duodenum it is joined by the 
duct from the pancreas. It has been well established by Judd and 
Mann ?! that after the removal of the gall-bladder all the ducts outside the 
liver dilate, but that this dilatation is most marked in the common duct 
where it approaches the duodenum. This is an effort on the part of 
nature to furnish a substitute for the lost gall-bladder as an adjuster of 
the pressure in the biliary tubes, and as a storehouse for bile not at the 
moment required. 

(3) McWhorter ?? has recently carefully studied Oddi’s muscle and 
finds that though there is not a complete muscular ring around the end 
of the common duct, there is an efficient sphincter action. He also found 
that it was difficult to overcome the tone of this muscle by incision with- 
out going through the thickness of the wall. On the other hand he found 
that it relaxed under the local action of a 25 per cent. solution of mag- 
nesium sulphate. He also observed that when the gall-bladder was 
removed the tonicity of the sphincter was much lowered, showing a 
relationship between this muscle and the gall-bladder. 

(4) The cystic duct, as shown by Rous and McMaster 7°, possesses a 
marked tendency both in dogs and man to redevelop a gall-bladder in 
eases of cholecystectomy. This is particularly the case where a con- 
siderable portion of the cystic duct has been left. Their words are: 
‘‘Both in the dog and man a new gall-bladder may develop from the 
remnant of bladder mucosa left by a cholecystectomy that has failed to 
include the cystic duct.’’ This power is also described by Hartman 
and Smyth *‘, who also point out the dilatation of me biliary tubes after 
removal of the gall-bladder. 

(5) In the observations of Rous and McMaster it was clearly demon- 
strated that the biliary tubes did not concentrate the bile, but on the 
other hand added water to it and diluted the bile, giving rise to ‘‘white’’ 
bile. When the obstruction is low down in the common duct the water 
from the biliary tubes more than counteracts the concentrating power 
of the gall-bladder, and the total bile becomes thinned and lighter in 
color. This is a very important function and should be kept i in mind i in 
dealing with gall, biliary and biliary duct problems. 

Criticisms of Lyon Method of Duodeno-biliary Deaiiayes i num- 
ber of observers have at various times adversely criticized the method of: 
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non-surgical drainage of the gall-bladder and bile ducts advocated by 
Lyon on the suggestion of Meltzer. The most prominent of these op- 
ponents are Einhorn; Dunn and Connell, Crohn, Reiss and Radin, 
Bassler, Luckett and: Lutz, Cook and Wilhelm. 

The objections to: this method of gall-bladder drainage advanced ' by 
these investigators shall now be taken up seriatim, and their position 
regarding its utility stated. . 

Cook and Wilhelm ** state that their experiences do not encourage 
them to place much value in the Lyon method as an aid in diagnosis. 
There is, in their opinion, too much doubt as to the source of the three 
colors of bile. 

Dunn and Connell 7° came to the following conclusions as the result 
of their study of a case of hepatoduodenostomy. In this patient the 
gall-bladder and common bile duct had been removed and the hepatic 
duct anastomosed to the duodenum. There was a fistula leading to the 
duodenum through which a catheter could be introduced for the purpose 
of collecting the bile that came directly from the liver. 

(1) Hight days after the hepatoduodenostomy they introduced 
through a catheter into the duodenum 50 c.c. of a 30 per cent. mag- 
nesium sulphate solution, recovering the ‘‘A,’’ ‘‘B,’’ and ‘‘C”’ bile. 

(2) In the morning, with the patient fasting, bile was collected in 
fractional portions over a period of two hours, no magnesium sulphate 
solution having been given. All portions of the bile were pale yellow 
and uniform in color and consistency. 

(3) Into the colon per rectum there were injected 300 c.c. of a 30 
per cent. magnesium sulphate solution. The bile collected in fractional 
portions showed no change in color or consistency. 

(4) Through the duodenal fistula a catheter was passed 32 em., and 
100 c.c. of a 30 per cent. magnesium sulphate solution inserted into the 
jejunum. The fractional ‘‘A,’’ ‘‘B,’”’ and ‘‘C”’ biles were obtained. 

(5) In this experiment the procedure was the same as in No. 4, 
but the magnesium sulphate solution was injected in successive portions. 
The ‘‘A,’’ ‘‘B,’’ and ‘‘C’’ biles were obtained. 

From these experiments they conclude that the changes in color in 
the bile are due to the action of the magnesium sulphate on the liver, 
and not to bile coming from different parts of the biliary passages. 
When the solution 1s injected into the colon it does not appear to reach 
the liver so as to influence the color of the bile; but does do so when 
injected into the duodenum or jejunum. It must be borne in mind, 
however, that the biliary tubes dilate soon after the removal of the gall- 
bladder. In this case they may have done so before the operation. 

The magnesium sulphate solution in the upper portion of the small 
intestines secures the three color types of bile; whereas, when the solu- 
tion is placed in the colon or taken into the stomach this does not occur. 
In Experiment 2 where the magnesium sulphate solution was not employed 
the bile did not change in color. This might have been due to the fact 
that the duodenal muscle was not relaxed and the bile flow was steady 
and mainly from the liver, the dilated tubes not emptying their con- 
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tents with sufficient rapidity so as to yield the darker bile at one time, 
but gradually mixed with what came from the liver, obviating any 
observable change in color. It has been observed that the magnesium 
sulphate solution relaxes the duodenum and would in this case favor the 
flow of bile into it, although there was no sphincter of Oddi present. 
The sequence of events would be that the duodenum became relaxed; 
the hepatic duct emptied its contents of light color into the duodenum, 
then the bile that had accumulated in the dilated biliary tubes and of 
dark color, and, finally, bile fresh from the liver and light in color. 

But as against these explanations for the color changes they say: 
‘*Chemical analysis showed that with deepening color of the bile there 
was a slight increase in its magnesium sulphate content, which must have 
been absorbed by the portal vein radicles, and resecreted by the liver 
with increased bile pigments and salts.’ 

In a discussion of this subject by Bassler, Luckett and Lutz?" a num- 
ber of objections are advanced to show that the changes in the color of 
the bile cannot be accepted as safe guides towards a diagnosis: 

(1) The first objection is that on visual observation and by palpation 
there was no contraction on the part of the gall-bladder. Four of the 
cases were watched by Bassler and six by Luckett. The patients were 
under a general anmwsthetic, the abdomens were opened, and the intes- 
tines and gall-bladder were manipulated. Under these conditions the 
injection into the duodenum of magnesium sulphate solution through a 
tube, inserted prior to the anssthetizing of the patients, failed to cause 
any contraction of the gall-bladder. When, however, the bile was ex- 
pelled from the gall-bladder by gentle finger-pressure it was of the char- 
acteristic ‘‘B’’ type, such as is obtained by the tube from patients not 
under an anesthetic. But in four of Luckett’s six cases the second or 
third aspiration brought up from the duodenum darker bile than the 
first. This points strongly to an effort on the part of the gall-bladder to 
empty itself, an effort which was partially successful. 

Here are a number of factors that might modify the action of the 
magnesium sulphate solution. In the first place the patients were under 
an anesthetic which might lessen or abolish the contractible power of the 
gall-bladder. In the second place it might render the duodenum non- 
responsive to stimulation by the solution, and in the third place there 
was the multiple effects of traumatism from the operation and the 
exposure to the air, effects which the utmost care could not obviate or 
wholly control, and might restrain contraction of the gall-bladder with- 
out arresting the peristalsis of the duodenum. 

(2) These observers do not think any value can be attached to 
variations in the specific gravity in the bile from different parts of the 
biliary apparatus. They state: ‘‘We believe that the specific gravity 
practically corresponds to the salt content present in the specimen, and, 
further, that in gall-bladder biles not obtained by this method the 
specific gravity is not much elevated from heptic bile, at least to no 
practical degree, by the addition of the mucin it gets in the gall-bladder. 
This seems difficult to believe, but it is, nevertheless, true.’’ 
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This position is contrary to well-known facts. The chemical com- 
position of gall-bladder bile and liver bile differ very materially; and 
we have the carefully conducted experiments of Rous and McMaster, 
Harer, Hargis and Van Meter, and many others, proving that the gall- 
bladder possesses the marked power of concentrating the bile. Indeed, 
Rous and McMaster have shown that this may be to the extent of ten 
parts reduced to one part, thereby deepening the color and raising the 
specific gravity. According to Yeo and Herroun and Hoppe-Seyler the 
solid constituents in liver bile amount to 1.3 per cent., and in gall-bladder 
bile to 8.19 per cent. 

Bassler and his associates aay, “Tt is agreed upon by all that the 
bile contained in the gall-bladder is deeper in color than that which flows 
directly from the liver substance, and it is assumed by many that this 
change in color is due to concentration.’’ It is a familiar fact that liver 
bile always contains some coloring matter, and is normally of a light 
lemon tint. Condense such bile into one-tenth its volume, as has been 
shown to be the case, and the color must be greatly deepened without 
the necessity for calling in the oxidation as an explanation. 

On the view long held that the gall-bladder is a reservoir these 
writers remark, ‘‘It never has been proved and still remains an assump- 
tion from anatomy.’’ They also state, ‘‘ We are rather of the belief that 
the gall-bladder acts as a buffer or pressure-valve to relieve acute dis- 
tention and protect the pancreatic tissue.’’ This is the true function of 
a reservoir; and ©. H. Mayo*® states that the gall-bladder can enlarge 
so as to hold 200 c.c. while its normal capacity is 50 «ce. But by its 
power of concentration it becomes a great potential reservoir. Digestion 
is active for ten hours and quiescent for fourteen hours out of the 
twenty-four.** During these hours the bile is stored by condensation 
mainly and by bulk to some extent. 

(3) Further, these authors contend that there is nothing specific 
about the action of magnesium sulphate solution, and state that ‘‘a 
more abundant flow of the ‘B’ bile is obtained by the injection of from 
5 to 50 c.c. of a one-half per cent. solution of hydrochloric acid’’; and, 
again, ‘‘with the use of any of a number of substances the characteristic 
‘A,’ ‘B’ and ‘C’ biles, and mainly the so-called ‘B’ bile, is obtained 
quite as readily as with a solution of magnesium sulphate.’’ They 
secured the same results with fibrinated and defibrinated pig’s blood. 
These statements are completely contradictory to that of Einhorn * that 
the deepening of the color of the ‘‘B’’ bile is due to the ‘‘sulphate part 
of the salt (magnesium or sodium).’’ It is then suggested that the dark 
eolor of the gall-bladder bile is due to oxidation of its constituents. 
There is no proof for, this; and there need’ be none, since a complete 
explanation is found in the condensation of the bile that occurs. 

(4) Bassler, Luckett and Lutz further contend that the darker or 
‘‘B’’ bile is obtained from the majority of cholecystectomized persons, 
and also from those very soon after the operation, before the biliary 
passages have had time to dilate. This opinion is quite divergent from 
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those of other workers upon this subject, and one feels that there is 
urgent need for further study of this aspect of the case. 

Frank Smithies®® writes thus: ‘‘In view of its quantity, and from 
the observation that after cholecystectomy this sudden gush of a dark- 
colored bile is not secured, it is evident that this material comes from 
the gall-bladder.’’ This statement could be corroborated by quotations 
from others, but one from McCaskey * will suffice. ‘‘Taking into ac- 
count all the available evidence, together with my own observations, I 
have no hesitation in affirming that the dark-colored ‘B’ bile, obtained 
by the Meltzer-Lyon method, is usually obtained from the gall-bladder.”’ 
He then goes on to state that in about 70 per cent. of his cases the dark- 
colored ‘‘B’’ bile was obtained. In the remaining 30 per cent. it rarely 
ever happened that the light yellow bile underwent no changes, except- 
ing in those eases in which the gall-bladder had been removed or there 
was good reason to suspect that it was not functioning because of 
obstructed ducts or other causes. The more gradual changes of color 
are due to a slower action on the part of the gall-bladder permitting a 
considerable amount of liver bile to mix with its escaping contents. 

In the event of obtaining the ‘‘B’’ type of bile from persons after 
the removal of the gall-bladder one must bear in mind that in post- 
cholecystectomy cases there is a disposition in the biliary tubes to dilate. 
This may account for bile stasis and its assuming a dark color. In 
instances where this occurs very soon after the removal of the gall- 
bladder, there may have been dilatation prior to the operation as the 
result of obstruction, or the bile may be dark from admixture with 
blood, or the angsthetic may have stimulated the liver to throw out 
more pigment, and also the liver may have been in an abnormal con- 
dition in connection with the morbid processes demanding the cholecystec- 
tomy. 

In the statement of Bassler and his associates that ‘‘There is prac- 
tically as large a portion of people having gall-bladders in which no stim- 
ulant causes the ‘B’ bile to occur,’’ the ‘‘as large a portion’’ refers to 
persons previously mentioned who had no gall-bladders and among 
whom ‘‘here and there one is met with in which it (‘B’ bile) is not 
obtained with any stimulant.’’ These very rare cases of persons with 
gall-bladders who do not yield the characteristic ‘‘B’’ bile belong to the 
class mentioned by McCaskey just quoted, who contends that, though the 
employment of the duodenal tube has its difficulties, ‘‘the results are 
worth while, and supply information of the highest importance that 
cannot be obtained in any other way.”’ 

Hinhorn ** bases one of his chief objections on the discovery that the 
changes of color from light to dark and from dark to light bile are not 
sudden but gradual. He concludes that if Lyon is correct, as soon as 
the common duct becomes emptied, the dark gall-bladder bile would 
appear, and that, when this supply became exhausted, there would be 
again a sudden change to the light-colored liver bile. In his observations 
these changes are not abrupt. But there are a number of possible rea- 
sons for this. In the first place unhealthy gall-bladders may respond 
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more slowly and empty their contents over a longer period of time, 
.during which some light-colored liver bile becomes incorporated. In the 
second place a normal duodenum, common duct, and gall-bladder need 
not necessarily respond with equal promptness, causing, thereby, the 
changes in color to be somewhat gradual in some of them. In the third 
place, the influence of a general anesthetic must not be overlooked; 
for it is well known that sensation, motor power, and reflex activity are 
all greatly modified and often abolished in this condition. "While the 
changes in color may be rapid, all now admit that they need not be so. 

Next he noted that the dark-colored bile followed the instillation into 
the duodenum of a solution of sodium sulphate which does not relax 
the duodenum as does the magnesium sulphate solution. This had not 
been the author’s experience. He has found that a solution of sodium 
sulphate does stimulate the flow of fluids from the mucous membranes 
of the duodenum and common bile duct, and incites a flow of the bile 
contained in the common duct. The bile in the gall-bladder then enters 
the cystic and common ducts and finds its way into the duodenum. This 
can be proven by studying what takes place when an animal is operated 
upon under local anesthesia. It is not, therefore, necessary to regard 
the dark bile as due to the sulphate part of these salts. Crohn et al. 
found that magnesium sulphate solution had no influence on the color 
of the bile. With this statement we agree from observations made on 
bile collected from the hepatic duct, after injection into the duodenum 
of both magnesium and sodium sulphate solutions. In eleven cases of 
complete cystic duct obstruction, Whipple*, after lavage of the duodenum 
by magnesium sulphate solution. recovered only light yellow-colored 
liver bile. 

Einhorn further states, ‘‘I have also tried to study the effect of 
magnesium sulphate upon patients whose gall-bladders have been re- 
moved. In some of them I could observe a similar color play after the 
magnesium sulphate instillation.’’ Here, however, there is always the 
possibility that in the ‘‘some,’’ where the dark bile was obtained, there 
was dilatation of the biliary tubes to take the place of the absent gall- 
bladder. On the matter of color Whipple states ‘‘if, after magnesium 
sulphate instillation, there oceurs a rapid flow of thick, dark green bile, 
the cystic duct may be considered patent and the walls of the gall- 
bladder contractile.’’ In the six cases of Luckett 2? dark bile was always 
obtained by compressing the gall-bladder. This goes to prove the true 
location of the dark bile. The theories regarding the chemicals that 
cause it to reach the duodenum is another question. 

He claims that sodium sulphate solution will cause the changes in the 
bile, although this salt does not relax the sphincter of Oddi and induce 
expulsion of bile from the gall-bladder. He contends, therefore, that the 
color changes are produced by the action of the magnesium or sodium 
sulphate on the liver; and suggests that it is the sulphate element that 
is the effective agent, as no change in color occurs after the use of sodium 
phosphate or bicarbonate. He also shows that magnesium citrate in a 10 
to 13 per cent. solution does not alter the color of the bile or does so to 
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a very slight degree. When the magnesium sulphate is employed in a 
high degree of concentration the more intense is the color at its acme. 
From these facts he concludes that the changes in color are due to the 
action of the sulphate salts on the liver and not by the opening up of 
the gall-bladder. He has also found similar color changes after the in- 
stillation of magnesium sulphate solution in cases where the gall-bladder 
had been removed. 

He further goes on to state that the increase in the dark color follows 
a certain curve, gradually increasing until it reaches its acme, then 
slowly decreasing until there is a return to the usual yellow color or a 
lighter yellow. The magnesium sulphate was employed in cases of liver 
derangement associated with myocarditis, hypertrophic cirrhosis, and 
eardionephritis, and no change in color occurred. It would appear from 
these tests that the liver must be capable of functioning in a nearly 
normal way in order that the change in color may be manifested. 

Einhorn states *** that the stronger the magnesium sulphate solution 
the darker the bile and the higher the specific gravity, and uses this as 
an argument in favor of the view that the solution has acted upon the 
liver rather than by evacuating the gall-bladder. But it may be ex- 
plained on the ground that the strong solution empties the gall-bladder 
more rapidly, fully, and with less addition of liver bile. In this way 
the dark and concentrated bladder bile is recovered, accounting for the 
deep color and high specific gravity attributed to liver secretion. Fur- 
ther, he states that ‘‘ After applying the magnesium test, an immediate 
repetition of the test frequently provokes a reiteration of the same 
reaction with its entire series of color plays.’’ If the color was due to 
liver action this should always occur and not ‘‘frequently.’’ The 
phenomena cited can be explained on the easy assumption that the gall- 
bladder did not fully empty itself the first time. This is known to 
happen, and it is common practice to follow up the first injection with a 
second one. Of the thirty-seven tests (Sept. 7, 1921) only four gave a 
clear bile all the way through the series of aspirations, whereas thirty- 
three gave a turbid bile at some stage of the aspirations. This would 
lead to the conclusion that the gall-bladder and biliary ducts were in a 
morbid condition, as otherwise the liver would not so frequently yield 
a turbid bile in response to the absorbed saline, and that it was from 
these morbid sources that the dark bile came. Much weight is attached 
to a case where the test yielded dark bile, and at the time of operation 
the cystic duct was completely blocked by a calculus. Here it was held 
that the dark bile came from the liver as the result of the absorption of 
the solution. But, again, it must be remembered that no bile could 
enter the gall-bladder, and consequently the reservoir of the biliary 
system, with its concentration function, was absent. The biliary ducts 
under these conditions dilate in order that they perform the dual func- 
tion of holders and transmitters. His statements may be summarized as 
follows: 

In the fasting state the bile in the duodenum is normally golden 
yellow and clear, but in pathological conditions of the biliary apparatus 
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it is turbid, greenish yellow or dark brown and contains mucus, pus, and 
frequently some form of organisms, with cholesterin and bilirubin 
calcium crystals. In cholecystitis without stones the bile is turbid with 
mucus and pus. In cholecystitis with stones there are in addition 
cholesterin and bilirubin calcium erystals. In complete common duct 
obstruction no bile or pancreatic fluid is found in the duodenum, even 
after repeated lavage and aspirations. The duodenal bucket and string 
are helpful aids in differential diagnosis. Clear bile obtained by the tube 
or bucket and blood on the string point to a normal condition of the 
biliary organs and the presence of an uleer. Turbid bile and no blood 
stain points to gall-bladder disease; while both turbid bile and blood 
stain indicate disease of the gall-bladder and ulcer. 

In this statement it is made clear the cholecystitis gives rise to a 
turbid and dark bile, containing crystals and bacteria. When such 
bile reaches the duodenum, and is recovered through the tube, one has 
the typical ‘‘B’’ bile described by B. B. V. Lyon. 

Turning to the views of Crohn, Reiss and Radin * it will be noticed 
that their objections to the teachings of Lyon may be summarized thus: 

(1) They do not find a distinct muscular ring around the mouth 
of the common bile duct, but they do find scattered muscular fibres, and 
that there is a sphincter action, as claimed by Oddi **, Hendrickson *, 
Mann *", and Herring and Simpson.** They found that gently touching 
the papilla of Vater with the finger or the application of faradic stimu- 
lation or chemical irritants promptly closed the duct. In from ten to 
thirty seconds relaxation occurred and the bile began to flow. They 
state that ‘‘cholagogues and solutions of salines and peptones had a tend- 
ency to encourage this flow of liver bile; but found no agent, applied in 
the duodenum, that caused the expulsion of the gall-bladder contents.’’ 

(2) In experiments upon dogs they did not observe any contraction 
of the gall-bladder after the placing in the duodenum of magnesium 
sulphate solution. As against this we have the positive observations of 
Sachs *® who saw the gall-bladder collapse by emptying itself while the 
patient was undergoing an operation, an instillation of magnesium sul- 
phate solution having been given. On this point Meltzer *° states: ‘‘But 
the bile in the gall-bladder, as well as in the biliary ducts, is under a 
certain pressure which is sufficient to drive it into the intestines if the 
papilla of Vater is relaxed.”’ 

(3) They have doubts as to the dark or ‘‘B’’ bile coming from the 
gall-bladder after injection of the magnesium sulphate. In their own 
cases, however, they obtained this type of bile in 65 per cent. of 
their cases, and of these 62 per cent. revealed distinct pathological 
conditions at operation. In some of their cases where a dark bile could 
not be secured, complete obstruction of the cystic duct was found to exist. 
In these cases the magnesium sulphate did not give a dark bile by acting 
upon the liver and stimulating the excretion of bile salts and coloring 
matter, as one would expect from the studies of Einhorn *? and Dunn and 
Connell.2 They injected into the gall-bladder a solution of methylene- 
blue in normal saline, and on opening the duodenum and stimulating it, 
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only clear liver bile appeared. While they did not find any substance 
that caused the expulsion of bile from the gall-bladder, they state that 
cholagogues, solutions of peptones and salines did increase the flow of 
liver bile. 

(4) They then take up the question of the color of the bile, and 
conclude that the dark bile, or ‘‘B’’ bile of Lyon, is not from the gall- 
bladder, but from the biliary tubes. They found that the magnesium 
sulphate solution did increase the flow of bile, but had no influence on 
its color. In some cases that went to operation and were found to have 
diseased conditions of the gall-bladder, no dark ‘‘B’’ bile was obtained 
by the duodenal tube. In one case dark bile was secured though the 
gall-bladder had been previously removed. They also found dark- 
colored bile in cases where the gall-bladder was found to be normal. 
Further, they found that bile aspirated from gall-bladders at the time 
of operation was nearly always darker, a deep dark brown shade, and 
more mucoid in consistency than the ‘‘B”’ bile in the duodenum. Micro- 
scopically, no similarity could be found in the sediments of the two 
compared fluids. 

(5) Duodenal lavage was tried in a few cases of cholelithiasis, where 
chronic cholecystitis was suspected to be present, without change in the 
clinical course. In cases of incomplete obstructive jaundice due to stone 
or new growths, a freer flow of bile took place after the lavage than 
before it. In catarrhal jaundice the icterus disappeared within a reason- 
able time. Whether sooner than it would have done otherwise it is 
difficult to judge. It will be noticed that if the results of those investi- 
gators are correct, those obtained by Lyon must be wrong; for the latter 
states very definitely that magnesium sulphate solution does relax the 
Oddi muscle and, at the same time, contracts the gall-bladder muscle. 
All discussion about the color of the bile is of much less importance than 
is this physiological problem. 

Here are divergences of opinion that call for some comment. Ein- 
horn *° states that ‘‘the high concentration of the salts introduced may 
have something to do with the increased outflow of bile and other 
juices.’’ He contends that a solution of magnesium sulphate does not 
empty the gall-bladder into the duodenum. Crohn, Reiss and Radin, 
already quoted, agree that magnesium sulphate solution does not induce 
contraction of the gall-bladder, but differ from Einhorn in declaring 
that it does not even change the color of the bile. Drs. C. F. Tenney 
and H. S. Patterson *!, after a careful study of a case with biliary fistula 
where no bile entered the duodenum, found that the amount of bile was 
not increased by the injection of magnesium sulphate solution. They 
also make it quite clear that the solution has no effect in darkening the 
color of the bile. In this they differ from Einhorn. They state that 
normal bile introduced into the duodenum does increase the flow of 
liver bile. 

Endorsement of Non-surgical Duodeno-biliary Drainage.—The teach- 
ings of Lyon are well known and may be read in a recent review of the 
subject in answer to a number of his crities.4° The results attained and 
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the opinions advanced by a few of those who have investigated this 
method of biliary drainage and found it both a valuable aid in diagnosis 
and treatment are set forth in the following summary: 

Hopkins ** reports some eases of acute catarrhal jaundice in the 
treatment of which he found much assistance from the use of the duo- 
denal tube and the injection into the duodenum of 50 c.c. of a 25 per cent. 
solution of magnesium sulphate. The treatment consisted in passing 
the tube in the fasting state, and the stomach aspirated. Calomel, grains 
114 (0.095 gram), was given, and the duodenal contents aspirated over a 
period of two hours, when 50 c.c. of fluid were recovered. The day fol- 
lowing the calomel was again given, and the magnesium sulphate solution 
injected, after which 250 c.c. of fluid were obtained by aspiration in two 
hours. This result was secured in several patients, and the conclusion 
arrived at that while the calomel induced a copious flow of bile, the 
magnesium sulphate solution brought it promptly down into the duo- 
aenum by the relaxation of the outlet of the common bile duct. The 
improvement of the patients under this method of treatment was most 
gratifying and rapid. This author remarks that any disagreeable fea- 
tures connected with the use of the tube is more than counterbalanced by 
the relief from the unpleasant symptoms of catarrhal jaundice. ‘‘The 
relaxing of the duct by the magnesium sulphate seems to be a useful 
auxiliary measure in attaining the rapid results.’’ 

White ** discusses the question of the drainage of the bile passages 
and gall-bladder. He states that it is admitted on all hands that after 
the injection into the duodenum of the magnesium sulphate solution there 
is a flow of dark bile, but some hold that this is due to the emptying of 
the gall-bladder, while others contend that it results from the solution 
stimulating the liver to excrete a greater amount of coloring matter. 
White states that the important point is that the biliary passages are 
drained. He expresses the opinion that the gall-bladder may not always 
be wholly emptied, and that the emptying may vary greatly in cases 
both as to rapidity and completeness, and that more than one stimulation 
may be required. This may lessen the value of the method for diagnosis 
and treatment. 

For the purpose of microscopic examination it is important that the 
mouth and stomach should be washed clean to prevent contamination of 
the duodenal fluid. In spite of care there may be various forms of cells 
from the nasopharynx find their way into the aspirated fluid; and some 
of the acid contents of the stomach may mix with the bile causing some 
turbidity by precipitating the bile salts. In true biliary sediment there 
is usually deep bile-staining of the cells. There are present leukocytes, 
cuboidal duodenal cells, and columnar epithelium from the ducts and 
gall-bladder. In cases of disease these features are marked, and there 
are present pus cells, and perhaps blood corpuscles, and mucus. In 
normal conditions these findings are scant. In all biles amorphous forms 
of cholesterol and bile salts are present. When abundant, or a gritty 
sediment is found, there is a probability of gall-stones, Cultures have 
revealed the presence of colon bacillus, staphylocoecus aureus, strepto- 
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coceus, bacillus proteus and subtilis, and staphylococcus albus. About 
one-fifth of the cultures were negative. Acute and subacute cholecys- 
titis yielded most frequently positive cultures, while chronic cholecystitis 
and gall-stone cases gave most frequently sterile cultures. In these 
eases the bile is darker than normal, thicker, contains mucus, and much 
cell elements. Chronic cholecystitis and some gall-stone cases give a 
clear bile of increased viscosity and sterile cultures as the usual condi- 
tion. Absence of the dark ‘‘B’’ bile, but a flow of yellow bile indicates 
obstruction of the cystic duct, as was verified several times at operation. 
Absence of bile and presence of pancreatic ferments after several care- 
ful aspirations indicates obstructicn in the common duct. 

KE. C. Cutler in discussing White’s paper said that in cases where he 
did not find the dark bile, but a continuous flow of the lighter bile, he 
diagnosed obstruction of the cystic duct. There were about 18 cases in 
which this diagnosis had been made, and at operation this was found to 
be incorrect only once. 

Pope *® records his impressions after an experience of more than 
1,500 single drainages, and states: ‘‘It is to my mind the first and so 
far the only method of really studying the biliary tract.’’ He finds: 

(1) It is useful where there is a ‘‘mild or low-grade infection of 
ehronie type, with little or no distinctive gall-bladder symptoms, but 
often many gastric, intestinal and nervous symptoms,’’ and 

(2) In gall-bladder infections resulting from disease of the colon, 
from which bacteria penetrate to the deeper layers of the colon wall and 
are carried by the leukocytes to the portal veins and lymphatics, and 
thence to the liver. A vicious circle is established by the colon infecting 
the biliary passages in this way, and these again infecting the intestinal 
canal. 

(3) Some cases do not seem to be disturbed by the use of the tube, 
and feel quite well afterwards. Others feel weak, tired and listless, and 
are benefited by hot broth in small amounts and no solid food for some 
hours. As a general rule food should not %e taken for several hours 
after a drainage. They may have a restless night unless properly medi- 
cated. Sometimes large quantities of bile are passed per annum. Fol- 
lowing the drainage of septic bile, there may be ‘‘arthritic, myositic, 
fibrositic and neurotic aches and pains from absorption of toxic prod- 
ucts.’” In such cases enough of Jutte’s solution should be given after 
the drainage to clean the tract. In cases of absorption of toxic matter 
from the biliary passages, drainage clears the skin, ameliorates the head- 
aches, and improves the health. 

(4) The author has not found drainage of much help in constipation. 
Such eases call for treatment in addition to the biliary drainage; but, 
if the indications are such as to require drainage, it is of assistance to 
the other measures adopted for the relief of the patient. ‘‘A patient 
with infection in the great glandular, saccular and tubular systems of 
the liver is sick, not with a purely local lesion to be drained, but sick 
all over, toxic, and to trust solely to drainage and drainage alone for 
relief, is but to court failure and disaster.’’ 
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. (5) Several varieties of parasites have been discovered after drainage 
in the duodenal contents. The most commonly found parasites are forms 
of the hookworm (anchylostoma, necator and uncinaria Americana) ; 
but strongyloides intestinales, endameba histolytica, amceba coli, amcba 
dysenteria, flagellate, and trichomonas intestinales are also found, 
though less frequently. This shows one of the valuable facts to be 
obtained by this method of diagnosis. 

(6) All cases should be supervised personally by the physician him- 
self, Thick, foul bile may be free from pus, while thin, clear bile may 
be full of pus and erystals. Laboratory study of each and every biliary 
drainage is essential. What should next be done must be determined by 
the result of this investigation. In some cases it may be well to make 
use of the duodenal bucket to secure the contents of the viscus. 

(7) In some patients it is very difficult to secure passage of the bulb 
of the tube or the bucket through the pylorus owing to spasm. Hot 
water, benzyl benzoate, and atropin hypodermically may fail, and, for 
such cases, this author recommends pressure on the back on each side 
of the fifth dorsal vertebra. After the administration of the magnesium 
sulphate solution, concussion over the first, second and third lumbar 
Spines aids in relaxing Oddi’s muscle. 

(8) He prefers a right-side semi-abdominal position for good drain- 
age. In a few cases the erect or left-side position will yield better 
drainage. 

McClymonds ** in dealing with this method of diagnosis remarks: 
‘*When the duodenum is properly douched with magnesium sulphate 
solution, failure to obtain gall-bladder bile while securing liver bile means 
definite pathology, and with the exception of external pressure from 
glands or growths, means disease of the gall-bladder or cystic duct. This 
may be obstruction due to inflammation of the mucosa and swelling, 
plugging with mucus, the impaction of stone, kinks, stricture, malignant 
growths, the gall-bladder may be atrophied, entirely filled with stones 
or sand, the contents too viscid to flow, or the musculature too weak to 
bring about the expulsion of its contents. A rapid flow of ‘B’ bile 
indicates a normal gall-badder, while a slow or interrupted flow, re- 
quiring a second or even third stimulation, points to a morbid state of 
the viscus, or constriction or partial obstruction of the duct.’’ 

He agrees with Lyon that the appearance, the cytology and the bac- 
teriology of the ‘‘A,’’ ‘‘B’’ and ‘‘C”’ biles give information of great 
value as to the location of disease in the biliary tubes and gall-bladder. 

This author had performed seventy drainages on forty-two cases. 
In two no bile could be secured and at operation the common duct was 
found obstructed by calculi. In another case liver bile, but no gall- 
bladder bile, was obtained. In this case operation revealed a stone in 
the cystic duct. In a number of the cases the quantity of ‘‘B’’ bile was 
much in excess of normal, indicating stasis of the bladder. It is in such 
cases that the treatment by drainage proves so valuable. The gastric 
symptoms and headaches are relieved; the skin clears, the health im- 
proves, and the weight increases. He concludes with these words: ‘‘We 


NONSURGICAL DRAINAGE 137 


believe that the method will prove of the greatest aid in the clearing up 
of many obscure abdominal conditions, enabling us to make a diagnosis 
at a much earlier stage in the pathological process, as well as giving us 
the best method of treatment in many gall-bladder and hepatic diseases.’’ 

Johnson 7°, in a very exhaustive study of the functions of the gall- 
bladder and the Lyon method of biliary drainage, made a number of 
important observations. 


(1) Repeated tests on dogs showed that the sphincter muscle of the 
common bile duct relaxes under the influence of 15 c.c. of a 25 per cent. 
solution of magnesium sulphate. 

(2) Tests made on dogs that had fasted for sixteen hours showed 
definitely that the injection of 15 ¢c.c. of a 25 per cent. magnesium sul- 
phate solution produced the three different phases of bile described by 
Lyon. 

(3) In two dogs the abdomen was opened under local anesthesia, 
and the duodenum injected with saline solution. There was observed a 
slight collapse of the fundus of the gall-bladder followed by a minute 
wave of contraction which ended by producing a fullness about the 
opening of the cystic duct which was succeeded by a fullness of the duct 
itself. During digestion it has been found to contract in a weak and 
irregular manner about every five minutes. 

(4) In one of the dogs the tube was placed in proper position. The 
abdomen was then opened and 15 c.c. of a 25 per cent. solution of mag- 
nesium sulphate were injected. The peristaltic contractions of the 
duodenum became less active. The changes in the color of the bile to a 
certain extent could be seen. 

(5) In one of the dogs the gall-bladder was removed, and the test 
showed the absence of the dark-stage bile or ‘‘B’’ bile. 

(6) If the test is applied in fifty to sixty minutes after it had been 
used, the gall-bladder phase is obtained, showing that the viscus had not 
fully emptied itself. It is emptied mainly by the movements of adjoin- 
ing organs and suction by the duodenum. 

(7) The author raises the question that, as in about 85 per cent. of 
infections of the gall-bladder the infection is carried by the blood 
stream ** and the walls of the viscus primarily attacked, drainage of the 
biliary tubes would not effect relief. 

(8) After controls had been secured repeated tests in a cholecys- 
tectomized dog showed the absence of the gall-bladder phase. This indi- 
cates that the magnesium sulphate solution does not darken the liver bile. 

Whipple * has contributed a report on twenty-seven cases. Of these 
twenty-four came to operation. In two of these the characteristic ‘‘B’’ 
bile was found, and in both cases there was cholecystitis. In three 
eases no bile at all was obtained, and in these the common duct was 
obstructed. In eleven cases bile of the ‘‘A’’ and ‘‘C’’ types were se- 
cured, but no bile of the ‘‘B’’ type. In each case the cystic duct was 
closed. In eight cases ‘‘B’’ bile was not found, though no special dis- 
ease of sufficient degree was discovered to account for the cystic bile not 
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appearing in the duodenum. Whipple regards his series of cases as con- 
firming the value of the Lyon method of draining the biliary channels. 

Friedenwald and Morrison ‘** as the outcome of their studies lay 
down a number of definite statements: (a) Failure to secure gall- 
bladder bile means obstruction of the cystic duct; (0) failure to secure 
any kind of bile means obstruction of the common duct; (¢) dark turbid 
bile with numerous microdrganisms, quantities of mucus and pus, and 
an increase in cell elements, indicate an infected gall-bladder; add to 
this pain and the presumption is strongly in favor of the presence of 
ealeuli; (d) in one hundred and forty-nine cases of chronic chole- 
cystitis brilliant results were achieved by biliary drainage, and many 
organisms were discovered; (€) in one hundred and twenty-three cases 
of biliary stasis they found that daily treatment by drainage extending 
over several weeks resulted in great benefit, this condition being due to 
atony of the gall-bladder, however when the ‘‘B”’ bile exceeds 90 c.c. 
there is stasis; (f) this method of examination is of particular value as 
it enables us to diagnose the conditions of the gall-bladder and biliary 
tubes at any early stages of disease. 

Simon ‘7 in an experience with thirty cases of disease of the gall- 
bladder and bile ducts found this form of drainage to yield excellent re- 
sults, especially in catarrhal jaundice. The pain, when present, dis- 
appeared, the jaundice lessened, the fever abated, toxic conditions he- 
came less pronounced, and health improved. 

Smithies** expresses his views in these words: ‘‘ All who have had 
actual experience with the Meltzer method agree that, by this method, 
one is able to recognize disease of the gall-tract earlier than by any 
other clinical procedure. Since this is true, then by carful regimen, it 
would seem that we have an opportunity to directly treat liver and bile 
passage affections before they become sufficiently advanced to produce 
malformations, obstructions, caleuli or malignancy.’’ 

In the article just quoted it is stated that 650 biliary tract drain- 
ages had been performed on 300 patients. It is also stated that on 
patients who had undergone surgical operations, but were still afflicted 
with dyspepsia, this form of drainage revealed the fact that ‘‘70 per 
cent. of them had inflammation with infection still persisting in the large 
or small bile ducts.’’ He further states that: ‘‘As a result of our ex- 
perience, we venture the opinion that, except in rare instances (acute 
obstruction, perforation, marked inanition, ete.), operative procedures 
upon the gall-tract are not justified without previous diagnostic biliary 
tract aspiration. Such aspiration, properly performed, permits the 
surgeon to prognose m a striking fashion, before laparotomy, the con- 
dition which operation will disclose.’’ 

It is also pointed out that in a study of 1,000 operative cases the bile 
was found to yield, on culture, bacteria in 63 per cent. In very chronic 
cases where surgical intervention became warranted no microérganisms 
may befound. In these cases showing no infection the microscope yields 
other evidences of disease, such as more than 100 c.c. gall-bladder bile, 
abnormal appearances of the bile, finding small calculi, pus, excess 
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cholesterin, bile salts, mucus, gritty deposit, and many and varied cells. 
By this method of diagnosis, disease of the biliary apparatus is some- 
times discovered where the patients complained of feeling ill and reveal- 
ing only toxic symptoms. From his experience he attaches much value 
to it as a diagnostic and therapeutic measure. In the discussion of this 
subject by Smithies, Karshner and Oleson ‘*® there is a very complete re- 
view of the advantages of this method of gall-bladder drainage, and an 
examination of the objections that have been raised against it. They 
accept the teachings of Doyon, Meltzer and Auer regarding the existence 
of Oddi’s muscle and its function. They state that magnesium sulphate 
is a very suitable agent for the purpose of relaxing this muscle and also 
the muscle fibres of the duodenum. They contend that, while this salt 
may act on Oddi’s muscle, when taken by the mouth, it should be ad- 
ministered through the duodenal tube to secure constant results. It is 
also stated that disease of the gall-bladder interferes with its contractile 
power and explains why some operators think it devoid of such power. 
If the patient is not deeply anesthetized one can see dilatation of the 
duodenum with contraction of the gall-bladder and bile ducts, and an 
out-pouring of bile. These writers state that the dark color of the ‘‘B’’ 
bile is not due to the magnesium sulphate. In this they differ from 
Einhorn and Dunn and Donnell. They ask the question: ‘‘Where, in 
the course of the bile passages from the papilla of Vater to the liver, can 
such accumulations of a special type of bile (chemically, cytologically, 
and qualitatively) be held, if not in the gall-bladder?’’ They answer 
their own query by stating that after cholecystectomy dark bile may 
come from the ducts (presumably because these dilate). 

The experience covered over 1,500 drainages. Of this number 679 are 
tabulated as follows: 


Specimens Secured Number Per cent. 
After one instillation 15% MgSO, Solution ........ 461 67.9 
After two instillations 15% MgSO, Solution ........ 106 15.6 
After three instillations 15% MgSO, Solution ...... 17 2.5 

Specimens Not Secured Number Per cent. 
Bulb did not leave esophagus ........cc cee eeecaee 1 0.15 
Bulb did not leave stomach ........cc cece ence ences 35 5.15 
UDG KNOG sci vane hea ise ws Ree Se oases 2 0.29 
Tube withdrawn on account of neck pain .......... 1 0.15 
Tube constantly vomited ............. cee cece eens 1 0.15 
Tube vomited (osteomalacia case) ..........eeeeee 1 0.15 
TUDO AM PCPLOC: <ss.0 2.6 eve wa eh wp woveete Sw elnein ewe ee au 1 0.15 
Profuse duodenal haemorrhage .........0eseeeeee- 1 0.15 
Only blood-stained fluid secured .............e00e- 1 0.15 
Bulb i JejuUMUM cts coe kee awe eee ns oss 3 0.45 
One instillation MgSO, solution failed ............ 18 2.65 
Two instillations SO, solution failed ............ 25 3.68 
Three instillations MgSO, solution failed .......... 4 0.58 


According to this table only 47 or 7 per cent. failed, though the solu- 
tion had reached the duodenum. Of these 18 had been stimulated only 
once, and 25 only twice. 
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Failure to obtain gall-bladder bile, notwithstanding that the end of 
the tube is in the duodenum, may be due to absence of the gall-bladder, 
to cystic duct obstruction by calculus pressure or growth, to gall-bladder 
atony, to very thick gall-bladder contents, tumor of the viscus or ducts, 
or to adhesions. As shown by Johnson,** if the end of the tube is too 
high or too low in the duodenum bile may not be secured. Practical 
segmental biliary tract drainage in persons without biliary symptoms 
can be secured in 95 per cent. of cases. Departures from the ‘‘A,’’ 
‘*B’’ and ‘‘C’’ sequence commonly indicate disease of the gall-tract and 
liver. 

The time required to effect proper drainage is shown by the follow- 
ing table: 


Less than two hours ....ccccc cece ccccsccscevvcccsecetceseseees 1 
TWO: $0:-TOUP NOUPE Goce ein ee Soo os O55 NS AAO AH RSE RES 67 
IOUT tOsbi ke NOULE: acc Go die Se ale be ww ee A eS 291 
Longer thanx hours: cy ccseoscisess tans icean yotsea eA eawaaees 188 

TOtal css eaeds cicesi es ou ed Legs fee ataeie es Nod: Ghetas tod arle: Ste aie war ater aa oes 547 


Value in Treatment.—Much of what might be said under the caption 
of treatment has been touched upon in the several sections already cov- 
ered. In the present section a brief resumé only will be given. 

Smithies, Karshner and Oleson *® lay down a lengthy series of condi- 
tions in the treatment of which duodenal biliary drainage has been found 
useful. 

(1) Acute choledochitis, cholecystitis or hepatitis in association with 
acute infectious ailments, as pneumonia, etc., or arising as a limited 
biliary tract disease. 

(2) Hepatitis with faulty duct action from ptomain, lead or phos- 
phorus poisoning, and acute yellow atrophy, such as may follow intra- 
venous or muscular injection of arsenical preparations. 

(3) Biliary stasis in association with acute or chronic heart trouble, 
or with cirrhosis of the liver, or with infection in anemias such as hemo- 
lytic, pernicious, Banti’s syndrome, or with stasis or infection during 
diabetes, pancreatitis, or exophthalmic goiter where operative interfer- 
ence is not possible or can be performed to but a limited extent. 

(4) Attacks of biliousness in conjunction with migraine, epilepsy, ete. 

(5) In rheumatoid infections after the foci of infection have been 
removed but the biliary tract involvement and the rheumatoid condition 
continue. 

(6) In eases of pyloric or duodenal ulcer recurring with bilious at- 
tacks, or atypical ulcer manifestations, and when reliable surgery is not 
available or the subject is not suited. 

(7) In instances of intestinal stasis with biliary and liver types of 
dyspepsia, and attacks of mucous colitis. 

(8) When after operation on the biliary organs derangement of func- 
tion continues and further surgery is not possible. 

(9) In cases of infection of the biliary organs without gross mechani- 
cal defects, stones, or new formations. 
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Stockton *® found injections into the gall-bladder, through an exter- 
nal opening, of magnesium sulphate solution valuable in a case of severe 
liver and duodenal infection. 

Niles °° regards the employment of this method of draining the bil- 
lary passage as worth using in jaundice, cholecystitis, choledochitis, 
migraine, and biliousness. Many cases may in this way be cured, and 
never become surgical subjects. 

Simon ‘? found the injection of magnesium sulphate solution into the 
duodenum brings prompt relief in a number of cases, the pain, local 
symptoms, and toxic features disappearing. 

Pope *® expresses himself as of the opinion that there is merit in this 
method of drainage and is ‘‘a helpful diagnostic and therapeutic meas- 
ure’’; and also ‘‘the Lyon-Meltzer method offers a new and promising 
method for the diagnosis and drainage of the biliary tract’’; and ‘‘bil- 
lary and colonic infections are practically always present in the same 
person.’’ 

McClymonds ** reports a case where, after surgical drainage of the 
gall-bladder, and later on its removal, painful attacks were of frequent 
occurrence. The Lyon method of drainage gave great relief. He then 
goes on to say: ‘‘ We believe that the method will prove of the greatest 
aid in the clearing up of many obscure abdominal conditions, as well as 
giving us the best method of treatment in many gall-bladder and hepatic 
diseases. ’’ 

White ?® puts his views thus: ‘‘I believe that the method frequently 
relieves biliary stasis, will help to clear out infection, will take a load 
off the liver, and, if successful, will frequently prevent more serious 
damage to the liver, gall-bladder and bile passages.’’ He suggests that 
it may be useful where there is a question as to the immediate need for 
surgery, and also in cases where surgery has effected only a partial 
cure. ‘‘By relieving biliary stasis it does much to prevent catarrh, in- 
fections and stones. The best field for its use is in the milder and mod- 
erate grade of cholecystitis and choledochitis cases, where no marked 
obstruction exists. Many such cases are greatly relieved, or apparently 
cured, following this treatment.’’ 

Einhorn * states the case as follows: ‘‘These salts (magnesium and 
sodium sulphate) seem to stimulate this organ. The aperient waters 
are ordinarily taken by mouth. Would they not manifest quicker and 
better action when instilled directly into the duodenum ?”’ 

Friedenwald and Morrison ** conclude their article thus: ‘‘ While this 
method of treatment is still in its infancy and is as yet too new to draw 
conclusions regarding its end results, there can be no question that it 
furnishes us with a means of affording definite relief in certain biliary 
affections for which hitherto radical measures have been required. It 
is an extremely valuable aid in the treatment of catarrhal jaundice, bil- 
lary stasis, and gall-bladder infections, and is helpful in relieving the 
infection which may still remain following gall-bladder operations. ”’ 

Lyon, Bartle and Ellison *+ have this to say: ‘‘As a result of four 
years of practical application of this method of diagnosis and treatment 
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of biliary-tract disease in a series of over 400 cases, we can earnestly 
express our belief that it is now a proved and rational method in the 
successful treatment of early cases, and is possessed of great possibilities 
of future development in the prevention and control of many of the 
later and more severe states of disease of the biliary tract, and we trust 
it may hopefully be extended to certain diseases of the liver, of the 
pancreas and of some of the more serious of the problem diseases of 
internal medicine.’’ 

‘‘In the field of treatment it is certainly the method of choice for 
biliary stasis, gall-bladder atony, and in the early states of catarrh and 
infection. It certainly is useful as a post-surgical ‘follow-up’ plan of 
treatment in many cases (Lyon 5*).”’ 

Synnott *? adopts Lyon’s technic both in the matter of diagnosis and 
treatment, and is a firm advocate of this method of draining the biliary 
passages, as shown by these words: ‘‘To establish early diagnosis and 
treatment of biliary stasis is most important because stasis with its con- 
centrated bile, and precipitation of its crystalline chemical ingredients, 
plus catarrh, plus infection, means gall-stones. The technic of Lyon en- 
ables us to do this with absolute positiveness and it is the only way in 
which a diagnosis can be made in every case.”’ 

His treatment may be summarized as follows: 

(1) While the metal tip is still in the stomach, the contents of the 
viscus are withdrawn for examination. 

(2) The tip is then allowed to pass into the duodenum, and the 
magnesium sulphate solution is instilled. The three types of bile are 
then secured. 

(3) The stomach and duodenum are lavaged with some of the dis- 
infectants recommended for treatment, as the permanganate of potash. 

(4) The duodenum is then slowly lavaged with 250 c.c. of Ringer’s 
solution to which has been added sodium sulphate. This causes a 
thorough and painless movement of the bowels. 

(5) This treatment is employed about once a week, and as the pa- 
tient improves, less frequently. | 

(6) He reports cases where the results have been most gratifying. 

These numerous expressions of a favorable character coming from 
many centers of medical teaching, and from the pens of highly trained 
and competent practitioners carry much weight. But, as has been said 
by several writers, sufficient time has not yet elapsed to enable the pro- 
fession to lay down definite predictions regarding its value as a thera- 
peutic measure. Failure or success is going to depend so much upon the 
skill with which the method is carried out. On this point the words of 
Lyon ‘7 should be borne in mind: ‘‘You will say this is highly specialized 
work and requires unusual specialistic knowledge. This is true. This is 
no field of diagnosis for the tyro.’’ He then goes on to state that the 
house doctor, the nurse, and the laboratory worker must be thoroughly 
trained for the part each is expected to perform. What is true of diag- 
nosis is equally so of the application of this method of gall-bladder drain- 
age as a therapeutic measure. 
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It would appear from all the experiences so far that the earlier this 
treatment is instituted the better the prospects. In discussing its value 
Bassler et al.* remark: ‘‘There are many who do fairly well, but our 
belief to-day is that the less the pathology the more the benefit. Appar- 
ently there is benefit to be obtained in the simple catarrhal conditions 
mainly when this is in the ducts.’’ This is from a severe critic of this 
method, but agrees largely -7ith its advocates, who contend that one of 
its chief uses lies in the fact that it proves so valuable in atony of the 
gall-bladder, in cases of biliary infection, and in catarrhal states, where- 
by many of the serious results of these conditions are averted, and many 
cases cured that would otherwise go ultimately to the operating table. 
*‘The less the pathology the more the benefit’’ may be a eulogy rather 
than a commendation. Lyon?* states ‘‘cholelithiasis remains entirely 
beyond the scope of this treatment.’’ So also it may be said that when 
the gall-bladder and biliary ducts are distorted from chronic disease, but 
little can be expected from this form of gall-bladder drainage. Any 
form of treatment that will prevent the occurrence of these severe and 
advanced cases, demanding major surgical operations, should be wel- 
comed by all, and herein lies the hope of the Lyon non-surgical duodeno- 
biliary drainage. 
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Etiology.—Acute Cholecystitis —The etiology of acute cholecystitis 
resolves itself into a question of some infection. The presence of calculi, 
some obstruction in the biliary ducts, or some foreign body, as a parasite, 
act only as predisposing causes. The direct or exciting cause has been 
set down as some toxin reaching the gall-bladder. There is little to sup- 
port this view, and it is doubtful whether toxin is ever a cause. Injuries 
or traumas have also been given as an exciting cause. Here it may be 
remarked that an injury may only pave the way for some microdrganism 
to act, the injury per se not actually inducing the cholecystitis. Let us 
consider the infections that may attack the gall-bladder and the route 
they may take. Some reach the gall-bladder through the hepatic artery, 
and in this way pneumonia, influenza and septicemia may cause an 
attack. Infection may also reach the gall-bladder through the portal 
circulation, and this is the likely route in typhoid and colon bacilli infec- 
tion. It is doubtful if either of these organisms, or, indeed, any organ- 
ism, finds its way to the gall-bladder along the common and cystic ducts. 

A great variety of organisms have been found. The typhoid, para- 
typhoid and colon bacilli are recognized as causes. The varieties of 
streptococci and staphylococci are present in some cases. The pneumo- 
eoeci of several varieties give rise to some very acute forms of chole- 
cystitis and may cause it primarily without involving the lungs. Not 
infrequently several bacteria, or a mixed infection, may be present. If 
the colon or intestines become adherent to the gall-bladder, the Bacillus 
aérogenes capsulatus and other organisms may pass directly into it. 

Chronic Cholecystitis—Chronic cholecystitis is generally the result 
of an acute attack. It may be the result of the irritation of calculi favor- 
ing infection. Any condition that interferes with the function of the 
gall-bladder—such as constipation, improper habits, tight lacing, or a 
sedentary life—may prove factors in the causation of chronic chole- 
cystitis. 


VoL. Vu—10. 


146 LIVER, GALL-BLADDER AND BILIARY DUCTS 


Symptomatology.—CuimicaL History.—(1) Acute Catarrhal Infec- 
twe Cholecystitis—lIn the mildest forms, this condition may be over- 
looked, and when it occurs in connection with other diseases, as typhoid 
fever, it may escape detection. The pain may be attributed to the orig- 
inal disease, and, if there is stupor, the patient may not complain of pain. 
The existence of adhesions shows that cholecystitis is not uncommon, and 
proves a cause for the formation of gall-stones. The pain varies in inten- 
sity, but is usually paroxysmal and resembles that of gall-stones; it is 
caused by spasm in the gall-bladder. If the serous coat is inflamed the 
pain is continuous, and may closely resemble appendicitis. There is 
tenderness over the gall-bladder, and especially at the tip of the ninth 
costal cartilage; and pain and hyperesthesia may be felt at the eighth 
and ninth dorsal segments. The muscles over the gall-bladder are rigid, 
and the breathing is frequently shallow and jerky. The gall-bladder 
may be found enlarged; it may move with respiration, and can be moved 
from side to side. When the cystic or common duct is inflamed or 
occluded from any cause, the distention of the gall-bladder is usually 
present. If there is peritonitis in the area of the gall-bladder there may 
be distention of the intestines, and the gall-bladder may not be palpable. 
In such cases there is likely to be vomiting. Jaundice is very rare, and 
the liver is not enlarged unless there is some complication or obstruction 
in the ducts. In mild cases there may be no rise of temperature, while 
in severer cases, especially with involvement of the tubes, or peritoneum, 
there is usually more or less fever. 

(2) Membranous Cholecystitis——This condition has been described 
under the names ‘‘croupous cholecystitis’’ and “‘fibrinous cholecystitis. ’’ 
The symptoms are similar to those met with when gall-stones are present. 
Membranous casts may be discovered in the stools, and the real condition 
in this way revealed. In some cases both gall-stones and membranous 
cholecystitis may be present at the same time. There is a greater lia- 
bility to jaundice than in catarrhal infective cholecystitis, as the com- 
mon duct may become occluded by the membrane cast off from the 
gall-bladder. 

(3) Suppuratiwe Cholecystitis.—The symptoms in this condition of 
the gall-bladder may vary a good deal, as they may be quite local to the 
organ or part of a more general inflammation involving the peritoneum. 
The patient complains of pain, and there is tenderness on pressure. The 
muscles in the region of the gall-bladder are rigid. The gall-bladder is 
sometimes distended and palpable. Due to adhesions, the shape and 
position of the gall-bladder may vary. It may be so contracted that it 
cannot be felt, or it may be obscured by distention of the intestines with 
gas or by the rigidity of the abdominal muscles. The pain is constant 
but may become very severe at times, like that of hepatic colic. The 
temperature is raised and is accompanied by rigors. The pulse is 
inereased in frequency and may become very rapid—an indication for 
operation. The inflammation is spread to the peritoneum with the effect 
of interfering with intestinal peristalsis, causing distention and symp- 
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toms of obstruction. The inflammation may extend to the common or 
hepatic duct and give rise to jaundice. The spleen is sometimes enlarged 
and there is leukocytosis, ranging from 10,000 to 30,000. When the 
infection is the Bacillus typhosus the increase in the number of leukocytes 
ig not marked. Albumin may be present in the urine, and infection 
may reach the kidneys and set up a pyuria. In severe cases with peri- 
tonitis the symptoms may closely simulate peritonitis arising from per- 
foration of the intestines or the appendix. 

(4) Phlegmonous and Gangrenous Cholecystitis ——The symptoms 
in these cases are acute and severe. There is severe pain in the region 
of the gall-bladder, and distinct tenderness on pressure. If the ducts 
are involved there may be jaundice, though this is not constant enough 
to become a symptom of value. Peritonitis speedily comes on in the 
region of the gall-bladder, and is liable to become general. Gangrenous 
cholecystitis is an advanced form of the phlegmonous cholecystitis. As 
the gall-bladder may ulcerate, slough or rupture, a spreading infective 
inflammation results, with grave toxemia. There may be marked pain 
and tenderness in the eighth and ninth dorsal segments. A moderate 
degree of leukocytosis is usually present. 

(5) Chronic Cholecystitis——The symptoms of this condition very 
closely resemble those of gall-stones. There are periods of pain, often 
colic, and periods of ease. In the intervals between attacks of pain the 
gall-bladder may be detected somewhat distended. In this condition, as 
in gall-stones, there may be pain and tenderness at the eighth and ninth 
dorsal segments. In cases of chronic cholecystitis there is less likelihood 
of jaundice than when the biliary colic is due to the presence of gall- 
stones. In some cases of gall-stones, however, the common duct may not 
be completely occluded and the jaundice may be moderate in degree and 
the pain no greater than when the result of cystitis. If gall-stones are 
recovered from the feces this would enable a differential diagnosis to be 
made between cholecystitis and cholelithiasis. 

PHYsicaAL Finpines.—(1) In acute catarrhal infective cholecystitis 
one of the first clinical findings is tenderness on pressure. This tender- 
ness is located in the right hepatic region, but is most pronounced at the 
tip of the ninth costal cartilage. Sensitiveness of the skin to touch may 
be found in some cases at the eighth and ninth dorsal vertebre. This 
sign is found in at least 75 per cent. of the cases. The upper portion of 
the right rectus and abdominal muscles are more or less rigid on palpa- 
tion. Sometimes the gall-bladder may be felt or seen as an oblong-shaped 
swelling, as it is distended by exudates that cannot escape, owing to the 
inflammation affecting the cystic duct. There may be tympanitic disten- 
tion of the intestines in the right hypochondrium, due to peritonitis. In 
mild cases the temperature is normal, but it may be raised if the serous 
coat or ducts are involved. 

(2) In membranous cholecystitis the physical findings are similar 
to those noted in attacks of gall-stones. The discovery of membranous 
casts in the stools is distinctive of the condition, 
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(3) Suppurative cholecystitis is marked physically by tenderness 
on pressure and rigidity of the muscles in the right liver region. The 
abdominal reflex on the right side may be absent. The gall-bladder can 
be felt as a pear-shaped enlargement extending downward and inward 
from the tip of the ninth cartilage. If the gall-bladder communicates 
with either the colon or intestine it may be tympanitic. Cases of some 
duration may lead to enlargement of the liver downward. The gall- 
bladder may be so elongated as to be palpable in the right fossa and 
give rise to doubt as to the possibility of appendicitis. The temperature 
is raised and there may be rigors. The pulse is increased in frequency. 
The spleen is sometimes enlarged. 

(4) In phlegmonous and gangrenous cholecystitis the physical signs 
are those of suppurative cholecystitis, but more severe and rapid in their 
progress, and with much severer general and local symptoms. 

(5) Chronic cholecystitis may present an enlarged gall-bladder that 
is free from tenderness during the interval between attacks of pain. 
The skin may be tender over the eighth and ninth dorsal vertebre. The 
physical signs, however, are very indefinite, and the diagnosis must be 
made on the general symptoms and history of the case. 

LABORATORY FINpINGs.—These various forms of cholecystitis yield 
few laboratory tests. In some cases organisms may be absorbed from the 
gall-bladder and infect the urinary tract, and colon bacilli have in this 
way been detected. When jaundice occurs, bile coloring matter and bile 
acids may be found in the urime. In most cases where jaundice occurs 
it is only partial, and consequently the urine may contain urobilin. In 
suppurative, phlegmonous and gangrenous cases there is usually a leuko- 
eytosis varying from 10,000 to 40,000. 

Diagnosis.—(1) Acute catarrhal infective cholecystitis with en- 
larged gall-bladder must be differentiated from the colon distended with 
feces, a displaced kidney, a tumor of the kidney, or a hydronephrosis. 
Cholecystitis with enlargement of the gall-bladder and paroxysms of pain 
may closely resemble hydronephrosis with painful crises. At first the 
enlarged gall-bladder is pear-shaped, and later becomes elongated. A 
Hoating kidney is more movable than the gall-bladder and less fluctuat- 
ing, and if the gall-bladder is pushed backward it returns when the 
pressure is removed, whereas a floating kidney remains where placed so 
long as the patient is recumbent. A floating kidney tends to slip away 
from the hand while the gall-bladder does not. A pyloric tumor is 
transverse to the axis of the gall, and is hard and tender. Tumor of the 
colon is not so well outlined as an enlarged gall-bladder, and is usually 
transverse to it. A fecal mass can generally be determined by the pres- 
ence of fecal accumulations elsewhere, and their removal by an enema. 
{n biliary colic the pain is more severe than in cholecystitis, while the 
tenderness, intestinal distention and enlargement of the gall-bladder are 
more in evidence in cholecystitis. Great eare must be taken to distin- 
guish cholecystitis from appendicitis and pyelonephritis. In the case of 
cholecystitis the tumor can be traced from above downward, while in 
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that of appendicitis it may be traced‘ from below upward. Pus in the 
urine may clear up doubt between cholecystitis and pyelonephritis. 

(2) Membranous cholecystitis must be diagnosed by the finding of 
casts and a history that closely resembles that of gall-stones, with which 
it is usually associated. 

(3) Suppurative cholecystitis may resemble subphrenic abscess, 
duodenal ulcer, or appendicitis in an abnormally located appendix. In 
the case of cholecystitis the tumor moves with respiration; duodenal 
ulcer gives-the history of pain a few hours after taking food, and some- 
times of blood in the stools. A perforated duodenal ulcer and suppura- 
tive cholecystitis may be indistinguishable. From appendicitis it must 
be differentiated along the lines already laid down under ecatarrhal chole- 
cystitis. The resemblance of suppurative cholecystitis to pyelone- 
phritis, pneumonia or pleurisy on the right side may be close. If the 
gall-bladder perforates and sets up a general peritonitis this latter must 
be distinguished from the peritonitis caused by a ruptured appendix 
or a perforated gastric or duodenal ulcer. The material found on open- 
ing the abdomen will clear up the doubt, and the history of the case in 
its early stage should be carefully inquired into for evidences of one or 
the other of these conditions. 

(4) Phlegmonous and gangrenous cholecystitis usually has a his- 
tory of former attacks of cholecystitis. When there is a localized inflam- 
mation in the upper right quadrant the differential diagnosis rests upon 
the points already mentioned. When the case has assumed the char- 
acteristics of a general peritonitis the history of the attack may throw 
light upon whether the peritonitis is the result of a ruptured appendix, 
a perforated gastric or duodenal ulcer, a cholecystitis, a pancreatitis, or 
intestinal obstruction. It is always an extremely difficult task to make 
a diagnosis of phlegmonous and gangrenous cholecystitis, as distinguished 
from peritonitis due to other causes, such as those already named. 

(5) Chronic cholecystitis, in its clinical manifestations, closely re- 
sembles cholelithiasis. The chief diagnostic points are attacks of pain 
as in gall-stones, the presence sometimes of a pear-shaped enlargement 
of the gall-bladder, the absence of pain or tenderness during the inter- 
vals of attacks, and the fact that jaundice is much less likely to oceur 
than in attacks of gall-stone colic; if it does, it is usually slight in 
degree. In chronic ulcerative cholecystitis gall-stones are usually present. 

Complications —(1) In acute catarrhal infective cholecystitis there 
may be vomiting, and the peritonitis that sometimes occurs may cause 
paralysis of the hepatic flexure of the colon and distention with gas. 
The lower portion of the right lobe of the liver may become somewhat 
elongated and cover the gall-bladder, so that the latter and not the 
former is palpable. Infecting organisms may be absorbed from the gall- 
bladder and produce endocarditis or inflammation of the urinary tract. 

(2) The complications of membranous cholecystitis are practically 
the same as those present in most cases of cholelithiasis, and include 
intestinal volvulus and perforation of the gall-bladder. 
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(3) In suppurative cholecystitis the chief complication is perfora- 
tion. This may occur into the peritoneal cavity and set up a general 
peritonitis. In other cases adhesions may have formed between the gall- 
bladder and other viscera, and the perforation leads into the small intes- 
tine, colon, or stomach. In some cases a sub-diaphragmatic abscess may 
result, or a communication may be established through the diaphragm 
with a bronchial tube. Instances have been recorded where the enlarged 
and suppurating gall-bladder emptied into the vagina, the urinary blad- 
der, or the pelvis of the right kidney. The perforation may take place 
into the substance of the liver. The gall-bladder suppuration may be 
accompanied by suppurative cholangitis, which may produce abscesses 
in the liver and spread infection to the lungs and other parts of the body. 
The appendix may become infected. 

(4) The complications to be feared in phlegmonous and gangrenous 
cholecystitis are jaundice from obstruction in the biliary passages, the 
destruction of the gall-bladder wall, the setting up of peritonitis, and 
the causation of a general toxemia. 

(5) Chronic cholecystitis through the absorption of infection may 
cause arthritis, phlebitis, or myocarditis. 

Sequelz.—One form of cholecystitis leads on frequently to another 
form. Thus the catarrhal may become suppurative, and this, in turn, 
phlegmonous or gangrenous. The milder forms of cholecystitis may 
establish an empyema of the gall-bladder, especially if the biliary ducts 
become occluded. If the cystic duct is closed by a gall-stone or inflam- 
matory thickening, the gall-bladder may become distended with a thin 
serous fluid. Ulceration may occur in any form of cholecystitis, and the 
simple acute form may become chronic, ending in sclerosis and contrac- 
tion of the gall-bladder walls, chronic ulceration of its mucous mem- 
brane, the formation of gall-stones, chronic empyema, and the formation 
of many adhesions. The gall-bladder may become obliterated and its 
walls calcified or infiltrated with cholesterin. In chronic cholecystitis a 
large gall-stone may completely fill the gall-bladder. 

Clinical Varieties —Though the several forms merge into one an- 
other, for convenience of study the classification has been made of divid- 
ing inflammation of the gall-bladder into the acute catarrhal infective, 
the acute membranous, croupous, or fibrinous, the acute suppurative, the 
acute phlegmonous and its immediate sequel, the gangrenous, and the 
chronic forms such as the chronic catarrhal, the sclerosing, the chronic 
empyematous, chronic ulcerative, actinomycotic, syphilitic and tuber- 
culous. 

Treatment.—(1) Acute catarrhal infective cholecystitis demands 
rest in bed. The patient should be placed on a light, nourishing and 
easily digested diet. The local application of heat may relieve the pain, 
or dry cupping or a few leeches may be employed. Morphin should 
be used very sparingly and only small doses ordered. Nausea and vomit- 
ing are best relieved by bismuth in some form—grains 15 (1 gram) of 
the carbonate, by the use of effervescing drinks, by dilute hydrocyanic 
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acid, minims 3 (0.2 c.c.), by cocain, grain 1/10 (0.0064 gram), by mor- 
phin hypodermically, grain 1/20 (0.0032 gram). The bowels should be 
regulated by some mild aperient, as a rhubarb pill, a saline, or small 
doses of calomel, Carlsbad water or salts, or hunyadi water. The 
stomach and duodenum may be improved by a soda and rhubarb mix- 
ture or other stomach tonics. Urotropin, grains 5 (0.325 gram), or 
salicylate of soda, grains 5-15 (0.325-0.972 gram), may be ordered with 
the object of increasing the flow of bile and disinfecting the biliary chan- 
nels to prevent upward extension of the infection. Ipecacuanha is a re- 
liable liver stimulant, for the purpose of increasing the flow of bile. It 
may be given in doses of grain 14-1 (0.016-0.065 gram). Succinate of 
soda, grains 5-15 (0,325-1 gram), every three hours, and methylene 
blue, grain 14-114 (0.032-0.097 gram), have been lauded by some for 
the same purpose. Diaphoretics and diuretics are required to keep 
the skin and kidneys active. As, if jaundice is present, the bile must 
be eliminated by the kidneys, attention must be given to them. Warm 
baths are valuable aids, and large warm water enemata daily will 
keep the bowels clear and are thought to stimulate contraction of 
the gall-bladder and remove obstruction to the flow of bile. Colon 
bacillus vaccine has been employed with good results. Drinking 
copiously of water should be encouraged. If there is jaundice the ad- 
ministration of ox-gall and pancreatin, in pill or capsule, will assist in 
the digestion of fats. 

(2) Membranous cholecystitis must be treated as the symptoms re- 
quire. During an attack of pain this must be relieved, and morphin 
hypodermically may be required. If the attacks of pain recur, the gall- 
bladder should be opened and drained. Many now favor the extirpation 
of the gall-bladder. If it is decided to perform a cholecystotomy and 
drain the gall-bladder, all adhesions that may be found should be broken 
down. 

(3) For suppurative cholecystitis the medicinal and general treat- 
ment is the same as for the acute catarrhal form. The treatment 1s, 
however, surgical and consists in opening and draining, or preferably, 
removing the gall-bladder. This is also true of empyema. 

(4) Phlegmonous and gangrenous cholecystitis demand active sur- 
gical measu.es. Though the pain may be relieved by morphin and hot 
applications, no time should be lost in this way, and morphin should not 
be given until the diagnosis has been made. As the tissues of the gall- 
bladder are very seriously damaged, and often there is perforation, the 
operation of choice is its complete removal—a cholecystectomy. 

(5) Chronic cholecystitis is treated by inducing the patient to drink 
water, by living on a light and easily digested diet, by the careful regu- 
lation of the bowels, and the employment of urotropin and sodium 
salicylate or other drugs that stimulate the flow of bile. Aspirin, grains 
0-10 (0.3-0.6 gram), repeated, may relieve pain; or minims 20 (1,25 
c.c.) spirits of ether in 4 drams (15 cc.) of chloroform water every 
fifteen minutes is also useful. A large drink of hot water has given 
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ease. Sometimes a hypodermic injection of morphin is necessary. In- 
digestion must be treated to prevent further irritation of the biliary 
structures. Opening the gall-bladder and removing the mucous mem- 
brane has been practiced, but some surgeons do not regard this operation 
with as much favor as that of cholecystectomy. 

Prognosis.—(1) In the mild forms of acute catarrhal cholecystitis 
the prognosis is good, and the attack is usually of short duration. But 
these attacks are prone to repeat and lead to the formation of gall-stones. 
The pain in recurrent attacks may be quite severe. The possibility of 
ulceration and perforation must be borne in mind and adds an unfavor- 
able note to the prognosis. 

(2) The prognosis in membranous cholecystitis depends, to a great 
extent, upon the completeness of the obstruction in the cystic or common 
duct caused by the fibrinous casts, or the presence of a gall-stone. If 
the obstruction induces jaundice the case may demand operative meas- 
ures. 

(3) Acute suppurative cholecystitis has little tendency to recover 
spontaneously. The pus does not readily escape from the gall-bladder, 
as the cystic duct is liable to be occluded by a calculus, by inflammatory 
thickening, by adhesions, by new growths, or by stricture. If the ob- 
struction is not complete the pus may escape. When the attack is not 
very acute, and is obstructive enough to prevent fluid passing along the 
duct, the condition of empyema results. In acute cases the walls of 
the gall-bladder are soon invaded and a local or general peritonitis re- 
sults. In such cases perforation may occur. The prognosis is bad if 
there is extensive peritonitis, but is more favorable when the suppuration 
is limited in extent. 

(4) The prognosis in phlegmonous and gangrenous cholecystitis is 
very grave. The inflammation is so rapid that adhesions do not form, 
and the infective inflammation spreads rapidly, soon involving the gen- 
eral peritoneal cavity. 

(5) Chrome cholecystitis varies in prognosis with the causation, tu- 
berculous and malignant cases being very unfavorable. In the chronic 
catarrhal, sclerotic, or empyematous forms the removal of the gall-blad- 
der or its efficient drainage holds out good prospects of a cure. 

Pathology.—(1) In infective catarrhal inflammation the coats of the 
gall-bladder are swollen and thickened, and often much infiltrated. The 
serous coat is dull in appearance and is covered with lymph. The cystic 
duct is frequently occluded by inflammatory swelling, or by stricture 
from ulceration, or by a gall-stone. The mucous membrane may be 
ulcerated, and is covered with mucus or bile. The distended gall-bladder 
may contain serofibrinous bile-stained fluid, or, if the cystic duct has 
been impervious for a considerable time, the contents may be clear, like 
serum. It may also contain gall-stones and inspissated bile. The 
lymphatie glands along the cystic and common ducts are often much 
enlarged and hardened. The mucous membrane is villous, its glands are 
inflamed, the epithelium is desquamated, and the vessels are engorged. 
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(2) In membranous cholecystitis there is formed a network of fibrin 
which contains bile-pigment, epithelial débris, crystals and cells. When 
this is removed there is no trace of mucous membrane left. It is struc- 
turally quite different from the mucous membrane. 

(3) The pathology of suppurative cholecystitis reveals an enlarged 
gall-bladder; the serous covering is coated with lymph, and lusterless or 
reddish; frequently adhesions are found; the inflammation shows a 
tendency to spread to other organs; coils of the intestines may be in a 
state of paralytic distention; the walls of the gall-bladder are swollen, 
softened and easily torn. The mucous membrane may be destroyed 
In many places, or present an uneven, reddish aspect covered with 
mucus and lymph. There is extensive cell infiltration into its walls. 
The pus is often blood-stained and gall-stones are sometimes found as 
part of the contents. In cases that pass on to the condition of chronic 
empyema, the walls of the gall-bladder become markedly thickened from 
inflammatory infiltration and organization. 

(4) The morbid changes found in phlegmonous and gangrenous in- 
flammation are similar to those in suppurative cholecystitis, but more 
intense. The gall-bladder is dark-colored, sometimes greenish, and 
greatly swollen. There is a process of rapid necrosis and sloughing. 
The gall-bladder is filled with a quantity of pus, blood, mucous mem- 
brane shreds and bile. Gall-stones are often present. The eystie duct 
is occluded either by a calculus or by thick débris from the gall-bladder, 
or by both. In most of these cases caleuli are found. 

(5) In chronic cholecystitis the gall-bladder wall is thickened by a 
fibrosis in the connective tissue, and this new formation of tissue may 
be considerable in amount. There is usually much cell infiltration. There 
is also some edema, and the mucous membrane may be replaced by a 
good deal of scar tissue. The gall-bladder is sometimes greatly con- 
tracted and its cavity almost obliterated—cholecystitis obliterans. At 
other times its wall is much calcified. Calenli may be found embedded 
in the wall. The mucous membrane is often quite rugose. If the gall- 
bladder is distended its walls are usually thin. The mucus therein con- 
tained may be very thick and is sometimes in clumps. 

Historical Summary.—In 1829, Louis and Andral noted the fact 
that cholecystitis occurred in some of their cases of typhoid fever. Mur- 
chison, in 1884, emphasized this fact. Richard Powell, in 1818, described 
eases of colic, followed by jaundice, and mentioned the membrane found 
in the feces. 
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Etiology.—An outstanding fact in the etiology of cancer of the gall- 
bladder is the frequency with which gall-stones are found in connection 
with it. In a large series of cases gall-stones were present in 84 per 
cent. In some cases in which gall-stones were not found they may have 
been passed. A careful examination of the facts shows that the gall- 
stones are the cause of the cancer and not a result. In cases of obstruc- 
tion of the ducts with calculi and the development of jaundice, the per- 
centage of gall-bladder cancer is comparatively low. It has been esti- 
mated that about 14 per cent. of gall-stone cases become cancerous. This 
would show that there must be some other factor than the caleuli. As 
an explanation it has been suggested that in cases where the calculi are 
rough and irritate the gall-bladder the percentage of malignant growths 
is large. 

Women are affected in the ratio of 3.7 to 1 male. This hag been 
thought to be due to the wearing of corsets, causing pressure upon the 
gall-bladder and enabling the calculi to cause greater irritation. But it 
should be remembered that women are the victims of gall-stones about 
three times as frequently as men, and this of course would explain the 
matter. 

Collected statistics show that men and women suffer at the same age. 
The average age of those taken ill is about 58. The disease is rare 
under 40. This corresponds with the calculous age. Few persons have 
gall-stones under 40, and after many years of cholelithiasis cancer 

makes its appearance. 

Symptomatology.—CiinicaL Histrory.—The symptoms are those aris- 
ing from the cause—partly from the diseased condition of the gall-blad- 
der, and partly from the invasion of other structures. The early history 
of cancer of the gall-bladder is mainly that of gall-stones, but sometimes 
the gall-stones do not make their presence manifest. Early in the dis- 
ease there is a feeling of discomfort or fullness or pain in the right 
hypochondrium. There may be cutaneous tenderness at the eighth 
dorsal segment. There may be attacks of pain similar to biliary colic, 
and usually there are gastro-intestinal disturbances. As the growth ex- 
tends into other organs the symptoms become modified accordingly. In 
time the liver and bile-ducts become involved, and jaundice is present 
in most instances. Ascites is met with in one-fourth of the eases. Edema 
of the legs may arise from interference with the venous circulation. 
There are finally manifestations of wasting, and the condition of cholemia 
develops. 

PuysicaL Finpinas.—In more than half the cases a tumor can be 
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made out. At first it is smooth and of the shape of the gall-bladder; 
later it tends to become nodular, irregular, hard and tender. Unless 
bound by adhesions, it moves with the liver in respiration. If the 
liver becomes involved it will be enlarged and uneven. The growth may 
extend into the portal fissure and lead to obstruction of the portal vein ; 
or there may be extension to the head of the pancreas. Palpation and 
percussion may reveal the presence of fluid in the abdominal cavity. If 
the bile-ducts become obstructed a progressive and increasing jaundice 
results. 

LABORATORY Finpines.—If jaundice is present bile coloring matter 
and bile acid will be found in the urine. In cases of doubt in diagnosis 
the Wassermann and tuberculin tests will help to clear up the situation. 

Diagnosis.— When a hard and irregularly shaped tumor, steadily in- 
creasing in size, is found in the gall-bladder in a person who has reached 
the age of forty years or over, the probabilities are that the new forma- 
tion is cancerous. If secondary deposits can be found, the diagnosis 
becomes certain. When such a tumor is found in the gall-bladder, 
search should be made for a primary origin elsewhere in the body. A 
skiagram may be taken, or the patient screened. 

DIFFERENTIAL DraGnosis.—In the early stage of cancer of the gall- 
bladder the resemblance to gail-stones is close. This is all the more 
sO, aS most cases of cancer have a prior history of gall-stones. If the 
enlargement is progressive and nodular, the likelihood is that it is 
malignant. On the other hand, chronic cholecystitis may render the 
gall-bladder very indurated; and firm adhesions to the colon, omentum 
or stomach, with enlarged glands, may add to the doubt. Gall-stones 
in the bile-ducts may lead to doubt, as they may closely resemble the 
nodules of malignant disease. An exploratory opening is the only means 
of removing all doubt in some cases. Malignant disease of the stomach, 
colon, head. of the pancreas, bile-ducts, or the liver, may closely simu- 
late primary cancer of the gall-bladder: syphilis and tuberculosis of the 
liver may sometimes give rise to doubt. A floating kidney causing 
jaundice has led to a mistake in diagnosis. 

Complications.—The cancerous gall-bladder may become infected 
with pus-producing organisms, and give rise to hepatic infection and 
abscess. Adhesions may form and a localized abscess may form; or 
the gall-bladder may perforate into the colon, or the general peritoneal 
cavity, causing peritonitis. General septic infection has resulted from 
the infected gall-bladder, and endocarditis has been reported. The dis- 
ease may extend to the pylorus and colon and cause obstruction. When 
a communication is established between the colon and gall-bladder by 
adhesions and a perforation, infective cholangitis may result, and the 
infection may extend into the pancreatic duct, giving rise to a pan- 
creatitis. 

Association with Other Diseases.—Cancer of the gall-bladder is very 
frequently associated with gall-stones, and the latter are regarded as 
the cause of primary cancer in from 70 to 95 per cent. of all cases. In 
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non-primary cases there is cancer in some other organ, as the rectum, 
uterus, stomach, esophagus, etc. 

Treatment. _-M edical Treatment —The medical treatment is purely 
symptomatic. Pain must be controlled by some preparation of opium. 
The nausea and vomiting may be relieved by the administration of 
bismuth, hydrocyanic acid, oxalate of cerium, carbolic acid, creosote, 
morphin and effervescing drinks. Intestinal fermentation requires care- 
ful regulation of diet, both in quantity and kind, the heavier and 
bulky foods being avoided. Salol, beta-naphthol, menthol, thymol, so- 
dium sulphocarbolate and artificial aids to digestion, as pepsin, pan- 
creatin, ox-gall, papain, may be tried separately or in various combina- 
tions. Dr. Bulkley’s treatment should be tried. (See Malignant Tumors 
of Liver.) 

Surgical Treatment.—The only operation to be considered is that 
for the removal of the gall-bladder. The mortality resulting from the 
operation is high, usually due to the hemorrhage. This might be lessened 
by the administration of a few large doses of calcium lactate, grains 15 
(1 gram), every few hours. Of those who recover from the operation, 
the large majority have recurrence within six months. The removal of 
the gall-bladder can only be expected to yield the best results when 
the procedure is undertaken very early in the disease. For this reason 
an early exploratory opening should be made in all doubtful cases. 
Operation is useless when the disease is secondary to cancer in some 
other part of the body, or if other organs have become involved sec- 
ondarily to disease of the gall-bladder. 

Prognosis.—The prognosis is very gloomy. By timely surgical treat- 
ment the life of the patient may be prolonged, and some of the symp- 
toms ameliorated. The prospect of cure, however, is very remote. 

Pathology.—The cells forming the cancer may be of the columnar, 
spherical or cubical type. These cells may undergo colloid degeneration, 
and mucoid material may fill the tubes in the mucous membrane. When 
the growth extends into the cavity of the gall-bladder it is usually papil- 
lomatous in form. When it invades the other layers the tendency is 
for the growth to be columnar and to contain a good deal of connective 
tissue. The cells may undergo fatty degeneration, and parts of the 
tumor may be necrotic. The new growth originates from the mucous 
membrane as a whole, including the surface epithelium and the epi- 
thelium lining the glands. The tumor may take on one of two forms, 
namely, growing freely from the mucous membrane as a fungating 
mass, or infiltrating into the walls of the gall-bladder. While the 
growth may commence in any part of the gall-bladder, it generally has 
its starting point at the fundus. 

Historical Summary.—Our knowledge of cancer of the gall-bladder 
began when Frerichs published his work on diseases of the liver in 1861. 
Since then a vast amount of work has been done on the etiology, pathol- 
ogy, and incidence of the disease. 
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Etiology.—Prepispostne Causes.—Duodenal catarrh may readily ex- 
tend into the lower end of the common duct, the ampulla of Vater and 
the biliary papilla. Thick mucus may also form and fill the lumen of 
the duct or papilla. As bile is under very low pressure in the tubes 
it does not require much obstruction to impede its onward flow. Con- 
ditions that cause catarrh of the duodenum are the chief factors in 
causing cholangitis. 

Excrring Cause.—Various organisms have been found, as the Bacil- 
lus typhosus, colon bacillus, and Bacillus paratyphosus. Infection of 
the bile-ducts may assume an epidemic form, as in Weil’s disease, It 
may be assumed that most cases of cholangitis are infective in origin 
rather than a mere local catarrh. 

Symptomatology.—Crinican Hisrory.—Mode of Onset—There is 
usually some derangement of the digestive organs, such as loss of appe- 
tite, nausea, vomiting, coated tongue, foul breath, headache, dizziness, 
feeling of malaise, and, at times, pains. There may be diarrhea. 

Symptoms During Progress of Disease.-—Objectwe Symptoms.—The 
feces become clay-colored early, even before there is jaundice, and they 
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are very offensive. Jaundice appears first in the conjunctiva, but soon 
spreads to the body, the facies being the earliest part to show the change, 
then the trunk, and lastly the legs. The jaundice does not assume the 
dark green color found in malignant disease obstructing the bile-ducts. 
The mucous membrane under the tongue and inside the lips reveals 
the yellow color if the blood is pressed out of it. Vomiting may continue 
and become quite severe. The pulse is slow—60 or less per minute—and 
soft. The urine is dark from contained bile, and, if shaken, yields a 
yellow froth. The saliva and the perspiration from the axilla some- 
times are colored. At the onset there may be some rise of temperature, 
but later on it is normal or subnormal. 

Subjective Symptoms.—The patient may complain of muscular pains. 
Itching of the skin, pruritus, is frequently very troublesome. Yellow 
vision, xanthopsia, is present. Mental lethargy or depression is not un- 
common, or there may be irritability of temper. 

PuysicaL Frnpin@s.—As a rule, there are no marked physical ab- 
normalities. The gall-bladder and liver are very seldom enlarged or 
tender. The heart’s action is slow and reduced in strength, and the 
pulse is of low tension and often dicrotic. When the liver is enlarged 
the inflammation has extended to the ducts within the iiver. 

LABORATORY FINpINGS.—The feces contain undigested fat and are 
disposed to be frothy. They contain stercobilin. The urine contains bile 
coloring and bile acids. There may be an excess of nitrogen in the urine, 
corresponding with the period in which the patient is feeling most poorly 
and is losing weight. Casts may be found in the urine, but rarely is 
albumin present. If the pancreas is involved there may be a glycosuria. 
In inflammatory conditions of an organ, the secretions from it may con- 
tain bile. The blood contains bile, and its serum will clump typhoid 
fever bacilli. The corpuscles are not altered and seldom is there any 
increase in the white count, though it may go up to 10,000. For the 
tests for bile and other abnormal constituents in the urine, see the article 
on Jaundice. 

Diagnosis.—The digestive derangements preceding the jaundice, the 
freedom from pain, and the gradual recovery in a few weeks, are in- 
dicative of catarrhal cholangitis. It must be remembered that this dis- 
order may occur along with other and serious liver disease. Ordinary 
catarrhal jaundice is met with generally among the young, and when 
jaundice comes on in persons after middle life there is the possibility 
of malignant disease. If the jaundice lasts more than six weeks catar- 
rhal cholangitis is doubtful. If the pigmentation of the skin is very 
dark it is due to some other cause, such as calculi or malignant disedse. 
If calculi is the cause of the jaundice the attacks are recurrent, marked 
by severe pain, fever, and increase in the icterus. When the jaundice 
is the result of toxemia there are evidences of some general infection. 

Treatment.—GENERAL MANAGEMENT.—The patient should be con- 
fined to bed, with sufficient covering to ensure warmth of the surface of 
the body. He should be enjoined to drink water freely; hot water with 
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a little bicarbonate of soda is an excellent beverage. Effervescent 
waters may be allowed. 

The bowels must be kept open, and small doses of calomel followed 
by some saline meet the conditions well; but harsh purgation is injuri- 
ous. The condition of the intestinal canal may be improved by such 
drugs as salol, resorcin, beta-naphthol, bismuth salicylate, or very 
small doses of calomel. An effort should be made to increase the flow of 
bile, and for this purpose sodium salicylate, urotropin, ipecaocuanha, 
and copious draughts of water, will do most good. Hot applications 
over the upper part of the abdomen in the early stage of the trouble, 
and massage in the later stage are useful remedies. 

Diet.—At first very little food should be given, and, until a cure is 
obtained, the diet should be light and easily digested, such as gruel, 
toast, some egg, clear soup, rice, white meat, fish, and artificial foods. 
Fat should be avoided. Milk with 10 grains (0.65 gram) of citrate to 
the pint is usually well borne. 

Management of Convalescence.—During convalescence simple vege- 
table bitters, as gentian, calumba, nux vomica, combined with dilute 
nitrohydrochloric aeid, will improve digestion. An excellent mixture is 
one containing compound tincture of gentian, tincture of rhubarb, and 
bicarbonate of soda. 

Prognosis.—The prognosis in the large majority of the cases is good, 
as the recovery takes place in a few weeks without any ill results. In 
a few cases what appears to be ordinary, simple jaundice from cholan- 
gitis is the early stage of malignant disease of the liver or of acute 
yellow atrophy. At other times the obstruction in the common duct 
continues until serious damage is done to the liver, and what commenced 
as catarrhal cholangitis ends in icterus gravis with stupor, coma, and 
death. The longer the jaundice lasts the less favorable the prognosis 
becomes. | 

Pathology.—The changes that have been found are the following: 
the mucous membrane of the lower end of the common duct is swollen; 
there is an increase of its lymphoid tissue; and the duct may be blocked 
by thick mucus. The mucous membrane of the duodenum and the am- 
pulla of Vater are swollen, as is also the head of the pancreas in many 
of the cases. The liver may become enlarged if the jaundice persists long 
enough to distend the biliary tubes and induce congestion through irri- 
tation. 
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Etiology.—There are two forms, namely, those in which the inflam- 
mation is in the tubes outside the liver, and those in which the intra- 
hepatic ducts are the seat of the disease. Chronic catarrhal cholangitis 
may be associated with gall-stones, cancer, stricture, pressure, parasites, 
and infections. 

Symptomatology.—When the chronic form follows the acute, the 
jaundice continues, and this may vary in intensity from time to time. 
After attacks of fever and pain it is more marked. There may be loss 
of body weight. Sometimes the inflammation may spread into the tubules 
in the liver and cause acute yellow atrophy. 

Diagnosis.—Chronic catarrhal inflammation of the bile-ducts gives 
rise to jaundice, which may be distinguished from hypertrophic biliary 
cirrhosis, as in the latter the jaundice is accompanied by an enlarged 
liver and spleen. In cases of cholangitis caused by calculi the pain is 
usually more severe than when the cholangitis is not accompanied by 
them, and there is a greater tendency to intermittent fever in the former. 

Treatment.—MepicaL TREATMENT.—The diet must be simple and 
non-stimulating. Alcohol should be avoided. Salines and calomel are 
useful in preventing constipation. Salicylates and urotropin may act 
beneficially on the biliary passages. Drugs that aid in regulating the 
function of the digestive canal, as mentioned in the treatment of jaun- 
dice and acute catarrhal cholangitis, should be tried. A stay at some 
watering place may be helpful. 

SurgicaL TREATMENT.—In cases that run a prolonged course and 
resist the measures just mentioned, the gall-bladder should be opened 
and drained. This is still further justified by the fact that gall-stones 
may be present. By this treatment cases have been cured that were 
thought to be instances of hypertrophic biliary cirrhosis. 
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Etiology.—PreEpisposinc Causes.—These are local and _ general. 
Among the former may be mentioned gall-stones—the most common— 
parasites in the ducts, the rupture of a hydatid cyst into the gall-bladder 
or ducts; stagnation of the bile from any cause, such as pressure by a 
tumor in the neighborhood of the ducts, and the existence of a stricture. 
Of the general causes for suppurative cholangitis we have pneumonia 
and influenza through the general circulation, and cholera and typhoid 
fever through the portal circulation. 

Excitinag Cause.—The exciting cause of suppurative cholangitis is 
some microérganism. The colon bacillus has been obtained in pure form 
in cultures. The Bacillus typhosus and Bacillus paratyphosus have also 
been found. The pneumococcus, staphylococcus and streptococcus have 
been isolated as the cause. The bacillus of cholera, typhoid fever, and 
Bacillus coli communis may pass from the duodenum into the large bile- 
ducts, as these organisms are motile. 

Symptomatology.—C.inicaL History.—Mode of Onset.—This may 
be abrupt, but it is often slow and gradual, with malaise, rigors, nausea, 
or vomiting. 

Symptoms During Progress of Disease-—(1) Objective Symptoms.— 
There are rigors, fever, nausea, vomiting, and depression. There will 
be jaundice if the biliary passages are obstructed by the inflammation, 
gall-stones, or other causes; and in such cases the urine will contain bile. 
The temperature is usually raised, but may be subnormal. There may 
be diarrhea. 

(2) Subjective Symptoms.—The feeling of loss of appetite and ma- 
laise occupy a prominent place in the patient’s mind. There may be con- 
siderable pain, in part due to a peritonitis of the adjacent parts. The 
pain may occur in paroxysms. 

PuysicaL Finpines.—The liver is enlarged and there may be tender 
conditions that progress. It feels smooth to the touch. The spleen is 
also enlarged. There is rigidity of the muscles over the inflamed region. 
Tympanites may develop. 

LABORATORY FINpINGs.—The blood contains bile in such cases as 
become jaundiced. There is a leukocytosis, and the blood may contain 
microorganisms. The urine is likely to contain albumin, and, if jaun- 
dice is present, it will contain bile. 

Diagnosis.—The diagnosis rests mainly on the fever and local symp- 
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toms, together with the severe constitutional disturbances present, and a 
steadily enlarging liver. When jaundice is present it supports the diag- 
nosis of suppurative cholangitis as against pylephlebitis or liver abscess. 
In suppurative cholangitis the fever is continuous, but in gall-stone cases 
the fever is intermittent. In pylephlebitis the spleen is more enlarged 
than in suppurative cholangitis, but there is less likelihood of jaundice, 
and blood cultures are negative in the former and positive in the latter. 
In tropical abscess there would be the history of dysentery, and there 
might be local fluctuation. A very rapidly growing carcinoma with pres- 
sure on the ducts may simulate very closely suppurative cholangitis. 
Acute cirrhosis with fever, jaundice, and tenderness may be difficult to 
differentiate; but the history of aleoholism may throw some light upon 
the diagnosis. There should be no great difficulty in distinguishing 
malaria from this form of cholangitis, by the presence of the plasmodium 
in the blood. 

Complications.—lLocal abscess may form beneath the diaphragm or 
in the lesser sac; or there may be leakage of pus and general peritonitis. 
The blood stream may become infected; microdrganisms may enter the 
liver and be carried by the hepatic veins to the lungs or pleure, setting 
up infective inflammation in them. The infection may extend directly 
through the diaphragm into the pleural cavity. Arthritis, meningitis, 
and endocarditis may result from general infection of the blood. 

Association with Other Diseases.—Suppurative cholangitis is fre- 
quently found in association with gall-stones. This relationship has been 
found as high as 90 per cent. The rupture of a hydatid cyst is recog- 
nized as another condition that occurs in conjunction with cholangitis. 
A hepatic abscess may exist first and the infective inflammation of the 
bile-ducts may follow. Tumors in the duodenum, by obstructing the 
flow of the bile and weakening the biliary ducts, favor the onset of 
infection of these ducts. General blood infections may precede the 
inflammation of the ducts, and be associated with it afterwards. Chole- 
cystitis usually accompanies suppurative cholangitis. 

Treatment.—The treatment is necessarily surgical. There must be 
an evacuation of the pus by free drainage. The tubes, the gall-bladder, 
and abscesses in the liver may have to be opened. 

The diet must be easily digested and nourishing. Parn may call for 
some anodyne. Sodium salicylate, grains 15 (1 gram), and urotropin 
(hexamethylenamin), grains 5 (0.325 gram), are commended as the 
means of increasing the flow of bile and disinfecting the ducts. An 
autogenous vaccine may be prepared and used. 

Prognosis.—The prognosis depends largely upon the extent of the 
infective process. If the case is operated upon early, while the disease 
is limited to the large ducts, the prospect for a recovery is very much 
better than if the disease has invaded the liver, the pancreas, or estab- 
lished a considerable amount of peritonitis. If a number of abscesses 
have formed in the liver the prognosis must be very unfavorable; but if 
there is only one liver abscess the outlook is much brighter. If the 
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suppuration has perforated into the lung, colon or other organ, an opera- 
tion and drainage will somewhat relieve the symptoms, will prolong life, 
and, perhaps, save life. 

Pathology.—MacroscoricaL Frvpines.—The mucous membrane of 
the affected ducts becomes swollen and ulcerated. The walls of the ducts 
are inflamed and thickened, and there may be peritonitis, The glands 
in the portal fissure are enlarged. The infection may extend into the 
liver along the biliary ducts, or by way of the portal veins if there is a 
pylephlebitis. There may be an empyema of the gall-bladder. The liver 
is enlarged. Around the portal spaces there are usually areas of a 
yellowish-green color, in which pus may form. The bile-ducts may 
become greatly dilated. There may be many small abscesses in the liver, 
or only one, or the small abscesses may become confluent into one. The 
pus is bile-stained. The lymph-vessels and glands may suppurate, The 
branches of the portal veins are likely to become infected. The pancreas 
may be infected and suppurate and the peritoneum covering it may 
become inflamed. The bile-ducts may open into the peritoneal cavity. 
Abscesses in the liver have extended through the diaphragm into a 
bronchus. 

MicrosoopicaL Finpines.—Microscopically there is a good deal of 
cell infiltration of the liver and evidence of hepatic softening. The 
portal veins and the large bile-ducts may be so involved in the inflamma- 
tory process as to be indistinguishable. 
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Etiology.—The real causation of cancer is still shrouded in obseur- 
ity, and, consequently, in cancer of the biliary ducts only the indirect 
causes can be given. It has been claimed that the disease is due to the 
histological changes in ordinary papilloma which become malignant. 
While it must be admitted that sometimes benign growths may become 
malignant, it must be a very rare event for such a change to take place 
in a papilloma of the bile-ducts. Gall-stones are present in 34 per cent. 
of primary bile-duct pancer, but whether as a cause, or merely as a 
coincidence, cannot be affirmed. Males and females suffer in the ratio of 
69 to 31 per cent. As to age it is practically the same as in cancer of 
the gali-bladder, namely, an average of 56 years. It is very rare under 
50, but has been met with as early as 30, and may occur as late as 90 
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years of age. The passing of calculi is probably through its irritation of 
the duct. The caleuli may have escaped into the intestine. 

Symptomatology.—CuinicaL History.—Mode of Onset,—-The onset 
is gradual; but there may be a sudden increase of the symptoms caused 
by inflammatory action or closure of the bile-ducts. 

Symptoms During Progress of Disease-—(1) Objective Symptoms.— 
Jaundice is present in all cases where the cancer involves the common 
or hepatie ducts. The tongue is coated, there is vomiting, constipation 
or diarrhea, and the feces are pale, though they may contain some bile; 
and there may be blood in them. The pulse is not slowed as in ordinary 
jaundice, and the temperature is seldom raised and is more usually sub- 
normal, The jaundice may become very deep, almost black. The urine 
contains bile and is dark in color. Toward the end there may be coma 
and delirium. There is progressive loss of weight. 

(2) Subjective Symptoms.—The patient has a feeling of malaise and 
a distaste for food, especially fatty articles of diet. There may be attacks 
of biliary colic, due to the presence of calculi, to a blocking of the bile- 
passages by thick secretions and bile, or to the pressure of the new 
growth. The patient complains of pain, usually toward the right of 
the midline, but it may be felt on both sides. Itching is frequently 
present, and may be very intense. It may precede the jaundice, and is 
sometimes absent, though the jaundice is severe. Xanthopsia is occa- 
sionally present. 

PuysicaL Finpines.—Observation.—The appearance of ill health, the 
deep jaundice, and the loss of weight direct the attention to malignant 
disease of the liver or bile-tubes. 

Palpation and Percussion—The pulse is not slowed. In a large 
number of the cases the gall-bladder is found to be enlarged. To this 
there is the exception when the cancer is in the hepatic duct, the cystic 
and common ducts having escaped. The gall-bladder feels smooth unless 
the cancer also involves it. The liver is usually enlarged from distention 
with bile; but the enlargement may be concealed by ascites or tympanites. 
It is sometimes of normal size. Ascites, found in about half the cases, 
is caused by obstruction to the portal vein, or by irritation of the peri- 
toneum. The spleen is enlarged in about one-fifth of the cases. The 
new formation in the biliary tubes is seldom palpable. 

LABoRATORY Finpines.—The urine and the blood contain bile. Albu- 
min may occasionally be found in the urine; but there may be casts due 
to the irritation of the bile. Blood may be discovered in the stools. 

Diagnosis.—The gradual and painless commencement, the steady in- 
crease in the jaundice, the fact that the patient’s age is usually over 
fifty, and the absence of any discoverable cause strongly suggest cancer 
of the bikary ducts. Obsiructwe jaundice, however, from other causes 
must be considered before coming to a definite opinion. 

In the case of cancer of the head of the pancreas the pain is more 
distinctly epigastric than when the biliary ducts are involved. In the 
case of cancer of the pancreas, secondary invasion of the liver is more 
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common than when the disease begins in the ducts; but in the latter case 
the liver tends to become more enlarged than when the pancreas is the 
primary seat of the disease. In the pancreatic form the tumor can some- 
times be felt; in the bile-duct form, very rarely. Cancer of the pancreas 
is more frequent than of the bile-ducts. The Cammidge test is helpful 
by determining the fat in the feces. In pancreatic cancer the saponified 
fat is less than the unsaponified, while in bile-duct cancer the condition 
is reversed. In cancer of the bile-ducts the feces contain stercobilin, but 
in the pancreatic disease there is none. 

The distinction between calculi in the ducts and cancer of the ducts 
is made mainly on the history of hepatic colic in the former, also 
on the following facts: Jaundice in such cases runs a slower course than 
cancer of the ducts; death is usually due to some complication, as sup- 
puration, while in cancer it is usually caused by cholemia; as the case 
progresses the obstruction from a calculus tends to lessen, while that 
from cancer increases; in obstruction from a gall-stone the gall-bladder 
is not enlarged, whereas in cancer of the ducts it is enlarged; finally, 
in calculous cases there is intermittent fever, and in cancer cases no 
fever occurs unless there is infection, when it is of the continuous type. 

In cancer of the liver there is enlargement of the organ; it is infil- 
trated with new growth; there is an absence of jaundice, or it is not so 
marked as when the disease is in the ducts. | 

Hypertrophic biliary cirrhosis is differentiated from cancer of the 
bile-ducts by the facts that in the former the disease is usually met with 
in the young; the spleen is considerably enlarged; the liver is much 
larger than in cancer of the ducts; and the case is much more chronic 
than is the latter. 

Cancer of the gall-bladder may be distinguished from the same disease 
in the bile-ducts by the absence of jaundice, unless the ducts become 
involved. When the disease is in the gall-bladder a tumor can be felt, 
but not so when it is in the ducts. This tumor is hard and uneven, and 
differs from the larger, smooth gall-bladder, the result of cancer in the 
ducts. If the disease in the gall-bladder extends to the bile-ducts, the 
symptoms of obstruction become added to those caused by the disease in 
the gall-bladder. 

Catarrhal jaundice may be distinguished from eancer of the bile-duct 
by the mode of onset and the subsequent course. In catarrhal jaundice 
the illness comes on suddenly with vomiting, diarrhea, and gastro-intes- 
tinal disturbance, whereas cancer of the duct comes on gradually and 
without marked symptoms. Moreover, catarrhal jaundice disappears in 
a few weeks, but the cancer obstruction steadily grows worse, the jaun- 
dice deepens, and the patjent loses flesh and strength. When the cancer 
is in the ampulla of Vater the jaundice is intermittent and the feces are 
normal at times. The jaundice lessens or disappears in the intervals. 
Attacks of fever recur with cholangitis. Diarrhea is apt to occur from 
time to time. 

It will also be necessary to distinguish the jaundice caused by cancer 
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of the bile-ducts from jaundice caused by tumor in the hepatic fissure, 
by aneurysm, by hydatids, by adhesions, or gamma. There will usually 
be enough in the history and physical conditions to permit of a differ- 
ential diagnosis. 

Complications —The malignant new formation may become infected 
and suppuration result, causing metastatic abscesses in other parts of 
the body. There may be rupture of the duct and a general or localized 
peritonitis. The endocardium may be infected from the blood stream. 
Thrombosis of the portal vein has been noted. 

Treatment.— PROPHYLAXIS.—The preventive treatment should receive 
careful consideration. Thorough attention, both medical and surgical, 
should be given to gall-stones, with the object of their prevention and 
removal, as a very high percentage of malignant tumors of the gall- 
bladder and bile-ducts has been traced to their presence. 

MEpIcaL TREATMENT.—The medical treatment consists in dealing with 
the symptoms as they arise. The diet must be selected so as to furnish 
the requisite nourishment in a digestible form. Pain must be relieved 
by an opiate, and constipation corrected by a suitable laxative, such as 
magnesium sulphate, cascara, castor oil capsules, or a mild pill or 
tablet containing aloin, belladonna, cascara, strychnia, or other 
aperient. Care must be given to the intestinal canal to prevent putre- 
factive processes, by the use of beta-naphthol, thymol, guaiacol, calomel, 
or sulphocarbolate of zinc. The pruritus may be relieved by calcium 
lactate or chlorid in gram doses (grains 15) several times a day. Small 
doses of chloral hydrate are sometimes helpful for this condition, the 
dose varying from grains 5-10 (0.325-0.65 gram) every three or four 
hours. Internal hemorrhage may be somewhat controlled by the calcium 
salts. The intravenous or interstitial administration of salines is use- 
ful as a means of warding off or reljeving cholemia. 

The non-meat and potash treatment of Dr. Buckley may be given a 
trial. (See Malignant Tumors of the Liver.) 

SURGICAL MEASURES.—When the obstruction is in the common duct, 
the gall-bladder and small intestine may be put into communication with 
each other—a cholecystenterostomy. This will prevent the bile being 
dammed back upon the liver, and will materially aid digestion. Some- 
times a fistula has been established between a dilated hepatic duct and 
the Gutside abdominal wall. The object of these operations is to prevent 
the oceurrence of a fatal cholemia. More radical operations have been 
performed a number of times with the object of removing the growth. 
Resection of the hepatic, cystic and common ducts has been success- 
fully carried out. 

X-RAY THERAPY.—Treatment by x-rays has been tried, but with very 
doubtful results. It may restrain the rapidity of growth or lessen some 
of the symptoms, but it cannot cure. It may yield better results in those 
cases where a radica) operation has been performed, and the object is to 
obviate a recurrence of the disease. 

—The prognosis is very unfavorable, most of the patients 
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dying in six months or less after the commencement of the jaundice, 
Death is generally caused by cholemia. 

Pathology.— At least in 68 per cent. of the cases the growth is in the 
common duct; in 26 per cent. it is in the hepatic duct or one of its 
branches, and in 6 per cent. the growth is in the cystic duct. These 
locations account for the fact that jaundice is such a constant feature, 
as only those could escape where the disease is limited to the cystic duct 
alone. 

MacroscopicaL Finpines.—Macroscopically the tumors are small and 
feel hard. They spread along the ducts, and, regardless of the point of 
origin, may involve more or less completely all the larger ducts. The 
growth may extend into the head of the pancreas. The growths may 
infiltrate the tissues, especially in the portal fissure, and project from 
the mucous membrane of the ducts, assuming a villous form, often modi- 
fied in appearance by ulceration. These growths may surround the tubes 
and constrict them, or they may convert them into rigid masses. In 
some cases the lumen of the duct is occupied by the tumor. As the 
disease extends along the ducts and involves several of them, or is found 
in the fissure, it may be impossible to determine the exact starting point. 
Cancer located in the bile-ducts close to the liver resembles cancer of 
that organ; when it exists in the cystie duct it takes on the character- 
istics of disease in the gall-bladder, and when at the end of the common 
duct it resembles disease of the pancreas. The bile-ducts may be con- 
tracted in places or greatly dilated, and filled with bile or a rather clear 
mucus. If the common hepatic duct is occluded, the gall-bladder will 
be small, but if the occlusion is in the cystic or common duct it will be 
distended. Primary cancer of the bile-ducts usually destroys life by 
the production of cholemia before secondary deposits have appeared, so 
that as a rule they are absent or not found to any great extent. The 
intrahepatic biliary ducts become dilated and filled with bile or mucus. 

MICROSCOPICAL FINDINGS.—The microscopical appearances are usually 
definite. When the cancer develops from the bile-ducts it is of the 
columnar type; if it is from the pancreas the cells are spheroidal. This 
constitutes a valuable diagnostic feature in deciding the origin when 
both the ducts and the pancreas have become involved. The microscope 
reveals the fact that primary malignant disease of the bile-ducts is 
always cancerous. In cases that are growing rapidly there is a tendency 
for the columnar type to change to the spheroidal type of cell; but the 
columnar form of cell is found in at least 87 per cent. of the cases. The 
spheroidal cells come mainly from the mucous glands in the ducts. 
Squamous cells may also be seen as the regult of proliferation of the 
surface layer of the mucous membrane. The fibrous tissue of the growth 
is plentiful and well organized, giving these tumors their hardness. As 
the result of the biliary obstruction a certain amount of cirrhosis may 
sometimes be found in the liver; the bile capillaries may be degenerated 
in places and new ones formed in other parts; the liver cells may be 
undergoing necrosis and regeneration at the same time; there may be 
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necrosed areas, and, in places, the liver cells may be bile-stained, even 
deep green in color. 
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liver, p. 170—Hepatoptosis, p. 171—Abnormalities of the gall- 
bladder, p. 172—Obliteration of the biliary ducts, p. 172. 


Lobulation.—The liver may not be divided into lobes; at other times 
it is irregularly lobulated, and the organ considerably subdivided into 
portions. This lobulation of the liver is probably the result of some 
disease process, such as tuberculosis, syphilis, or intra-uterine perito- 
nitis. 

Size or Loses.—Sometimes the left lobe is much larger than the right 
lobe, the latter being reduced in size inversely as the left one is enlarged. 
This variation is thought to be due to some change in the circulation in 
the different portions of the liver. 

Progecting Loses.—Not infrequently portions of the liver project 
from its surface. These finger-like processes are of no significance. They 
are usually found on the under aspect of the right lobe. They may be 
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joined to the liver by such a narrow band of tissue as to be distinctly 
pedunculated. | 

Accessory Livers.—Separate portions of liver tissue have been found 
in the suspensory ligament. A pedunculated or accessory lobe may 
become detached and form an isolated portion. Long-continued pressure, 
as in tight lacing, may detach a portion of the liver by atrophy and 
pressure. 

Furrows.—Well-marked furrows may be formed on the surface of 
the liver by pressure from the ribs or diaphragm. The furrows due to 
pressure from the former follow the course of the ribs on the surface of 
the right lobe, while those due to pressure from the diaphragm run in 
an anteroposterior direction, varying in number from one to six. They 
are generally found in persons who have suffered from bronchitis or 
emphysema, or who have worn tight corsets. 

Deformed Liver.—The wearing of tight corsets sometimes forces the 
liver downward into the abdominal cavity, and a larger portion of the 
surface of the right lobe comes into contact with the abdominal wall, 
and this elongated portion covers the-viscera. A part of the right lobe 
may become greatly lengthened, or even separated from the body of the 
liver except for the fibrous capsule. On the other hand, the liver may 
be forced upward, and become deformed by pressure against the verte- 
bre. Portions of the liver that have been deformed by pressure are 
liable to become the seat of disease, because of the impaired circulation 
and the atrophic changes that occur. 

Riedel’s Lobe.—Several names have been given to this condition, 
such as linguiform lobe, partial hepatoptosis, or appendicular lobe. The 
two main causes are cholelithiasis and badly fitting tight corsets. This 
accounts for the frequency of this deformity in women. These elonga- 
tions of the liver are usually from the under surface of the right lobe. 
On palpation the tumor may be felt; it moves with the liver in respira- 
tion. The symptoms in these cases are usually such as arise from the 
cause, such as the dyspepsia from tight lacing, or the colic and jaundice 
of calculi. These abnormal lobes may give rise to symptoms by pressure 
on the bile-ducts or other structures. The treatment is directed toward 
the cause, as it is but seldom that the lobe has to be removed or fastened 
to the abdominal walls. 

Displacements of the Liver—There are many influences that act 
upon the liver so as to cause its displacement. The liver may be abnor- 
mally situated congenitally, as in transposition of the viscera or of the 
liver only. The abdominal walls may be deficient, permitting the pro- 
trusion of the gland, a condition known as hepatocele, or hepatomphalos. 
Due to a defect in the diaphragm, one or the other lobe of the liver may 
project into the chest. Injury to the diaphragm in adult life may be 
followed by protrusion of the liver into the thorax. Curvature of the 
spine or an irregularly shaped chest, a large accumulation of fluid or air 
in the right pleural cavity, tumors in the lung and mediastinum, emphy- 
sema, and pericardial effusion may displace the liver downward. A 
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subphrenic abscess on the right side, or peritoneal adhesions, may have a 
similar effect. The liver may be displaced upward by ascites, abdominal 
tumors, or distention of the colon or intestines by gas. A pancreatic 
cyst or a tumor of the right suprarenal body or a retroperitoneal growth 
may press it forward, and distended intestines, in front of the liver, 
and acute yellow atrophy cause its displacement backward. Free gas 
in the abdominal cavity, from a perforation of the stomach or bowel, has 
the same effect. The treatment is directed toward the cause. 

Hepatoptosis.——This condition has been spoken of as movable liver, 
wandering liver, and prolapse of the liver. Minor degrees occur in 
about 15 per cent. of those suffering from digestive disorders; but in its 
complete form it is not frequent. In a group of 216 cases, 180 were 
females and 36 were males, or 5 to 1. Most of the cases occur after forty 
years of age. 

Evr1oLogy.—The liver is maintained in position by the peritoneal liga- 
ments, namely, falciform, coronary, and lateral; by the inferior vena 
cava attaching the liver to the diaphragm ; and by the abdominal muscles 
maintaining the viscera in their place. Any state of ill health or other 
conditions that weaken the suspensory ligaments and abdominal muscles 
will favor the production of hepatoptosis. Among the causes may be 
mentioned tight corsets, frequent pregnancies, general debility, anemia, 
ascites, tumors, fat, flatulence, and chronic constipation. There may 
exist a general state of visceroptosis. Injuries, violent exertion, cough- 
ing, vomiting, or straining may cause the condition to develop suddenly 
in those predisposed to it. 

SymMprTromaToLoGy.—Physical Findings.—The liver may be rotated so 
as to bring its upper surface in contact with the abdominal walls and 
carry its anterior border down into the abdominal cavity; or the liver 
may be rotated so as to cause the right lobe to descend, reaching even 
the iliac fossa. The liver may form adhesions, rendering its replacement 
difficult; or the displacement may be associated with cirrhosis, gall- 
stones, cancer, cholecystitis, and cholangitis. The liver may be very 
movable, especially if its ligaments have become quite relaxed. It may 
be possible to move it about freely in the abdominal cavity, and it may 
change its position with a change in the position of the patient. It may 
be possible to rotate it on its axis. A movable liver may cause pain, 
vomiting, hemorrhage, colic, colitis, jaundice, ascites, dyspepsia, cough, 
dyspnea and nervous disorders. At times there may be no symptoms. 

Draqnosis.—The diagnosis rests mainly on the shape of the tumor, 
on the fact that it can be replaced into the site of the liver, and that 
when the tumor is down in the abdomen, the liver region is flattened 
and resonant on percussion. Care should be taken to distinguish it 
from cancer, hydatid cyst, gall-stones, or tumors of the omentum. From 
malignant disease it can be distinguished by the condition of the pa- 
tient in the latter, the existence of jaundice and the irregular shape 
of the liver, and the ease with which the movable liver can be replaced. 
In the case of hydatid cysts the tumor usually projects from the upper 
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surface of the liver, there is an absence of free movement, and the liver 
dullness remains normal. The floating liver may also be accompanied 
by gall-stones, and some difficulty in diagnosis may arise; but the mov- 
ability of the liver should enable one to make the distinction. Tumors 
and cysts of the omentum or mesentery may be somewhat movable, but 
they cannot be pushed into the site of the liver, and the liver dullness 
is maintained. 

TREATMENT.—General Management.—In the first place, improper 
methods of dressing must be corrected. Tight lacing must be for- 
bidden and badly fitting corsets must be replaced by those of suitable 
make; straight front ones are the best. Some appliance should be 
adjusted to the lower part of the abdomen to support the muscles and 
raise the viscera. For this purpose some form of bandage or belt is 
used. It should fit well and extend as low down as the hips, and em- 
brace the lower half of the abdomen. Such an apparatus gives the 
liver much support. The belt should be put in position before the per- 
son rises. 

Nourishing diet should be ordered, as these patients are debilitated 
and require toning. The diet should be regulated to suit the re- 
spective types of patients, such as the fat or spare, the diabetic or 
jaundiced, and the heavy eater. 

The bowels and digestion require regulation; flatulence and dys- 
pepsia must be relieved, and suitable aperients ordered for constipa- 
tion, as it is important to guard against portal congestion. 

Exercises to develop the tone of the abdominal muscles should be 
practiced. Stooping and then throwing the body as far back as possi- 
ble, deep breathing exercises, and raising the head and shoulders with- 
out the aid of the arms, the person lying on the back, or doing this 
exercise with one or both of the extended legs, will be found of value. 
These movements should be performed six to twelve times two or three 
times a day. Massage and electrical treatment have been found useful. 

Surgical Measures.—Surgical measures may become necessary. The 
operation of fastening the liver to the abdominal walls has been per- 
formed with excellent results. The objection to hepatopexy is that the 
condition of loss of tone in the ligaments and muscles still remains. 
Suturing the round ligament to the cartilage of the seventh rib has 
also been tried. Rubbing the serous surfaces of the liver and diaphragm 
to induce adhesions has also had its advocates. These operations may 
retain the liver in position for such a time as will enable the muscles 
to gain tone. If gall-stones are present they should be removed. 

Abnormalities of the Gall-bladder.—Tight lacing by badly shaped 
corsets tends to force the duodenum downward. This causes tension 
on the eystic duct, resulting in an obstruction to the flow of mucus 
from the gall-bladder, and its dilatation, which may go on to a very 
considerable degree. 

Obliteration of the Biliary Ducts.—ltiology—This may follow the 
inflammation or ulceration in the bile-ducts caused by calculi, or in- 
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fections such as typhoid fever, influenza, or syphilis. It may follow 
operations. 

SYMPTOMATOLOGY.—The symptoms are those of obstructive jaundice. 

Physical Findings—-The bile-ducts may be congenitally closed or 
non-developed, Some writers have held that there is a defect in the 
development of the ducts, while others regard the condition as the re- 
sult of toxic agents reaching the fetus through the placenta and setting 
up a descending cholangitis in the fetus. Some of the poison may reach 
the liver directly along the umbilical veins, while some of it may en- 
ter the child’s circulation by way of the ductus venosus and reach the 
liver through the hepatic artery. The liver is enlarged in almost all 
these cases and considerably cirrhosed. It is bile-stained, dark green in 
color, and uneven on the surface. The cirrhosis is of the mixed portal 
and biliary types, and takes on the characteristics of the unilobular 
and multilobular forms. There is an increase in the fibrous tissue of 
the liver and atrophy of the liver cells. Many of the intrahepatic ducts 
are dilated. The gall-bladder may be distended, but is usually con- 
tracted, thickened, fibrotic, and surrounded by adhesions. The spleen is 
enlarged in nearly all the cases, and very much so in some. Jaundice 
may be present at birth or come on soon afterwards. 

DiaGnosis.—An accurate diagnosis can only be made by an ex- 
ploratory opening. The jaundice, hemorrhages, the size of the liver 
and spleen, with the absence of any infection, are ine chief points in 
the diagnosis. 

TREATMENT.—If syphilis is suspected the treatment should be of a 
specific nature. In some cases the stricture can be resected, and in 
others the gall-bladder may be united with the intestine. The medical 
treatment is symptomatic. 

Prognosis.—The prognosis is most unfavorable, most of the cases 
dying within a few weeks, but occasionally life may be prolonged for 
ten months. 
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Etiology.—The cause of tuberculosis of the liver is the Bacillus 
tuberculosis. The most frequent channels of entry into the liver are the 
portal vessels. Next in frequency is the hepatic artery. The disease may 
be conveyed to the liver of the fetus through the umbilical veins from 
the placenta. In rare instances the bacilli may find their way inta 
the liver substance from an infected condition of the peritoneum. The 
infection does not ascend the bile-ducts, as the bacilli are not motile and 
the flow of bile is away from the liver. 

Symptomatology.—Seldom is any disease accompanied by fewer 
symptoms. The miliary form has no definite clinical manifestations 
apart from the general disease, of which the liver involvement is only 
a part. Sometimes there is jaundice. If there are many tubercles 
on the surface there may be pain from friction and a friction rub. 
When the tuberculous process involves the bile-ducts there is a remark- 
able freedom from jaundice, and there is no bile in the urine. There 
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is sometimes pain, but this may arise from tuberculous disease in the 
intestines or peritoneum. Ascites may be caused by peritonitis or 
pressure on the portal vein by enlarged glands. When the disease 
assumes the form of caseous masses in the liver, there may very occa- 
sionally be jaundice from pressure on the bile-ducts. The spleen is 
sometimes enlarged. There is loss of strength and weight; but a diag- 
nosis can hardly be made. A tuberculous focus may become infected 
with a pus-producing organism and an abscess may result. In such 
cases there may be pain, swelling, rise of temperature, peritonitis, rup- 
ture of the abscess, and an increased white blood-count. When the 
tuberculous disease complicates hepatic cirrhosis there is enlargement 
of the liver, moderate jaundice and some ascites. It has been noted in 
some cases that the sufferer from cirrhotic liver later on becomes a vic- 
tim of tuberculosis. 

PuysicaL Finpinas.—These, as a rule, are rather negative. Some- 
times a friction rub can be made out. In a few cases the liver is swollen 
and tender and an abscess forms. In a few cases the spleen is found 
to be enlarged. When there is cirrhosis of the liver there is some en- 
largement of it as well. The liver is also larger than normal in cases 
with considerable caseation, especially if the bile-ducts are involved to 
any extent. 

LABORATORY Finpine@s.—The only laboratory test that need be noted 
is the discovery of the Bacillus tuberculosis in the sputum, urine, feces, 
or discharges or tissue from the liver if any operation is performed. 

Diagnosis.—The diagnosis of tuberculous disease must depend to a 
great extent upon the existence of tuberculosis in some other organ, dur- 
ing the progress of which symptoms of liver trouble make their appear- 
ance. Tuberculous nodules on the liver can sometimes be felt. 

Complications.—The caseous masses in the liver may become in- 
fected with pyogenic bacteria, causing abscess formation. Should rup- 
ture of the abscess occur, general or localized peritonitis will result. 
Jaundice and ascites may also appear if the disease gives rise to ob- 
structive pressure on the bile-ducts or portal vein. When there is cir- 
rhosis of the liver from any cause, tuberculous invasion of it is lable 
to produce a rapidly fatal illness. , 

Clinical Varieties —(1) In the miliary form of the disease, the in- 
fection usually reaches the liver through the hepatic artery, but may 
also be carried to it by the portal vein. (2) Another variety is that form 
of the disease where localized caseous masses are found in the liver. 
The infection in this form of the disease is carried by the porta] veins, 
and the tubercles are formed along the course of their branches. These 
tubercles tend to remain as isolated caseations. (3) There is another 
variety in which the infection is brought by the portal vein from the 
intestines; but the tubercles are first formed in the portal spaces. These 
tubercles become masses of granulation tissue which caseate and softe 
breaking into the hepatic bile-ducts, Cavities are thus formed and 
an infected condition of the biliary passages established. (4) Tubercu- 
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lous abscess in the liver, though regarded as a clinical variety, is really 
the result of the infection of a tubercle or a tuberculous cavity by some 
pyogenic organism. It is, therefore, a complication rather than a dis- 
tinct variety. 

Treatment.—The treatment is almost entirely of a symptomatic and 
expectant nature. In a few cases tuberculous masses have been re- 
moved from the liver, and tuberculous abscesses have been opened and 
drained with advantage, Mayo-Robson’s case being in good health at 
the end of two years. 

Prognosis.—The prognosis is most unfavorable. In the case of 
miliary tuberculosis of the liver, it is only part of a general miliary 
tuberculosis, and must necessarily be speedily fatal. If miliary tuber- 
culosis invades an already cirrhotic liver the downward course of the 
patient is very rapid. In other varieties of hepatic tuberculosis there 
is prior tuberculous disease in the intestines in most cases, which re- 
moves any hope of a recovery. If the liver becomes infected from a 
tuberculous condition of the peritoneum, the chances for a prolonga- 
tion of life are brighter than in the forms just mentioned; but the pros- 
pects of a recovery are very remote. If the child is born with a tuber- 
culous liver due to placental infection the prognosis is decidedly gloomy. 

Pathology.—Mmiary Form.—The tubercles in this form are very 
small; they are at first grayish in color, but when older may become 
yellowish. They may be seen studding the surface of the liver. When 
the liver is cut it may present the appearance of cloudy swelling, as 
the tubercles are too small to be seen by the unaided eye. The liver is 
generally somewhat enlarged, is fatty, is venously engorged, there may 
be inflammation of the capsule, and small abscesses may be found in 
its substance. The tubercles are found inside the lobules, or are intra- 
lobular. They are formed at first of small round-cells, but later on 
giant-cells are present, which undergo caseation. These giant-cells 
result from the conglomeration of the small cells, or the continuous 
growth of cells with division of their nuclei. 

SouitaRy TUBERCLE Form.—When the infection reaches the liver 
through the portal veins the tubercles form in the portal spaces, between 
the lobules, being enclosed in a fibrous capsule, and are thus contrasted 
with the miliary form, where the tubercles are formed within the lobules. 
The tubercles are larger than in the miliary form, and in the early stage 
of the disease they are firm; they caseate later on. When cavities form 
these walls are covered with caseated débris and are bile-stained and 
greenish. These cavities may attain considerable size, varying from 
that of a pea to that of a small orange. These cavities are surrounded by 
a capsule composed of the fibrous tissue of the portal spaces. These 
cavities may perforate into the bile-ducts and discharge their contents 
through, mixed with the bile. This form of hepatic tuberculosis is peri- 
cholangitic, the bile-ducts becoming affected when perforation occurs. 
Nodules of lymphadenoma and cancer may resemble tubercle, but they 
do not caseate, and break down into cavities. The nodular areas in 


SYPHILIS OF THE LIVER 177 


portal cirrhosis may take on some resemblance to the tubercle; the his- 
tory of the case will remove doubt. Tuberculosis of the liver, softening 
and emptying into the bile-ducts, is comparable to tubercles in the lungs 
discharging into the bronchi. 
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Etiology.—There is only one cause of syphilis, namely, the spirochete. 
The place of entry into the body is very varied. In the matter of con- 
genital syphilis the writer holds firmly to the view that the mother 
must become infected, and afterwards impart the disease to the fetus. 
It seems quite impossible for the father to infect the ovum through 
the spermatozodn. 

With regard to age, the early congenital cases of syphilis of the 
liver occur at or soon after birth, the late congenital cases come be- 
tween ten and twenty usually, and sphilis of the liver in the acquired 
eases appears in the great majority between thirty and fifty years of age. 

Symptomatology.—The*symptoms of syphilis of the liver vary con- 

Vou. VII.—12. 


178 LIVER, GALL-BLADDER AND BILIARY DUCTS 


siderably with the stage, and whether the condition is congenital or 
acquired. The symptoms will be discussed under the following headings: 

Early Congenital Syphilis of the Liver.—If the infection has been 
severe the child may die tn utero, be born with the symptoms of the 
disease, or appear healthy at birth, soon to become affected. Jaundice 
and ascites in these cases are usually absent, but the liver and spleen 
are enlarged. These features taken with other evidences of syphilis 
are the basis of a diagnosis. The greater the hepatic enlargement, the 
severer the infection. The liver is tender on pressure. When jaundice 
does occur it is due to pressure on the bile-ducts by enlarged glands, 
or granulation tissue in the liver, or to an infective cholangitis, either 
by the spirochete alone or accompanied by other orgamisms. The 
jaundice may assume the grave type. When ascites occurs it is the 
result of inflammation of the peritoneum or capsule of the liver, or to 
enlarged glands in the portal fissure obstructing the venous flow. Atten- 
tion should be paid to the condition of the child and the presence of 
emanciation, anemia, debility, mucous membrane sores, skin eruptions, 
bony nodes, iritis, vomiting and other stigmata of syphilis. The lesions 
are those of secondary syphilis. 

Late Congenital Syphilis of the Inver.—This form of congenital 
syphilis comes on during the second decade. The patient is poorly de- 
veloped and bears many marks of syphilis, such as disease of the bones, 
organs of sense and amylaceous degeneration. The spleen and liver 
are enlarged, and the latter may be markedly so. The kidneys may 
undergo lardaceous degeneration and albuminuria, and uremia may be 
present. Gummata or syphilitic cicatrices may cause jaundice or ascites, 
by pressure on the bile-ducts or veins. The ascites may also result from 
peritonitis or be part of the general dropsy of amyloid disease of the 
kidneys. There may be serious disease of the arteries, ending in oblitera- 
tion of many or some of them and the production of corresponding symp- 
toms. The lesions and symptoms of late congenital syphilis are char- 
acteristically tertiary. 

Multilobular Cirrhosis of Congenital Syphilis—In some cases of 
congenital hepatic syphilis, the liver undergoes characteristic cirrhosis, 
and the clinical manifestations are much the same as those of portal cir- 
rhosis in childern, namely, ascites, enlargement of liver and spleen, 
jaundice sometimes, and hemorrhages from the stomach or nose. 

Acquired Hepatic Syphilis—During the early part of the secon- 
dary stage and concurrently with the rash on the skin, jaundice may 
come on, and sometimes becomes very severe. The combination of the 
roseola and the jaundice imparts to the patient a very striking appear- 
ance. In this form of jaundice there is an absence of pruritus, there 
is seldom any gastro-intestinal disturbance, and bile is usually absent 
from the urine. For the etiology of this jaundice several views have 
been advanced. It may be due to a specific cholangitis or to syphilitic 
new formations in the bile-ducts. It hag also been thought to be of 
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hemolytic origin. It is more probably the result of a hepatitis and the 
changes this induces in the small bile-ducts within the liver. 

In the tertiary stage of syphilis large gummata may form. These 
have been large enough to reveal their contour through the abdominal 
walls when the patient is lying on his back. These gummata may be 
accompanied by amylaceous degeneration in the kidneys. If a gumma 
is very large the ordinary symptoms of pressure may arise, and a gumma 
or syphilitic cicatrix in the portal fissure may cause jaundice. The 
syphilitic lesions of tertiary acquired syphilis may clinically resemble 
portal cirrhosis, perihepatitis, biliary hypertrophic cirrhosis, various 
types of liver tumor, amyloid disease, suppuration of the liver when a 
gumma is infected, gall-stones if the ducts are obstructed by the syph- 
ilitic processes, 

PuysicaL FInpines.—In many cases the physical signs and mani- 
festations of syphilitic disease of the liver are very indefinite, and would 
fall short of enabling one to arrive at a diagnosis apart from other evi- 
dences of syphilis. Even in those cases with such conditions present as 
jaundice, ascites, or tumor in the liver, in very few instances could a 
direct diagnosis of syphilis be made. The history of the case must 
be carefully studied. The conditions that may exist are ascites, jaundice, 
enlargement of the liver and spleen, an uneven surface of the liver 
from the presence of gummata, and tenderness to pressure. In some 
cases of syphilis of the liver, there are no physical manifestations. 

LABORATORY FINDINGs.—The laboratory study of such cases resolves 
itself into the finding of the Treponema paldum and a positive Wasser- 
mann reaction. The spirochete may be discovered in discharges from 
pustular or vesicular eruptions; and the blood or spinal fluid should 
be tested for the luetic reaction. 

Diagnosis.—It may be very difficult to make a diagnosis upon the 
symptoms and signs arising from the liver alone; but if these are taken 
in conjunction with othcr evidences of syphilis, the diagnosis can usu- 
ally be made with certainty. A child newly born or only a few weeks 
old, presenting the conditions of enlargement of the liver and spleen, 
and perhaps jaundice, should arouse the suspicion of syphilis. This is 
strengthened if there is no other cause, such as tuberculosis, gastro- 
intestinal trouble or rickets. If to this is added pustular or vesicular 
skin lesions, iritis or keratitis, mucous membrane sores, bony nodes, 
and a positive Wassermann, there need be no doubt. 

Enlargement of the liver and spleen with ascites in a badly nourished 
and poorly developed person of ten to twenty years of age is almost 
pathognomonic, The discovery of lesions in the bones, deafness, kerati- 
tis, Hutchinson’s teeth, and amyloid disease should confirm the diag- 
nosis, which becomes a certainty if the Wassermann test is positive. 
The onset of jaundice or ascites in an adult, tenderness of the liver 
on pressure, the enlargement of the liver and spleen, and the discovery 
of tumefactions on the liver, should be ample to create the thought 
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that syphilis is the cause. Careful search will find other evidences, 
all being confirmed by a blood test. 

Complications.—Sometimes a softening gumma in the liver may 
become infected with a pus-producing bacterium, resulting in an hepatic 
abscess. Lardaceous disease of the kidneys may also exist, causing 
albuminuria, dropsy, or uremia. The jaundice of syphilitic hepatitis 
may pass into acute yellow atrophy if there is marked intercellular 
infiltration 

Sequele.—The after-effects of hepatic syphilis are not very numer- 
ous, but the principal ones are cicatricial contraction and obliteration 
of one or more of the large bile-ducts. The liver may become very much 
distorted in appearance from the formation of connective tissue in its 
substanee, which undergoes much contraction, leaving deep sulci on its 
surface. Perihepatitis and peritonitis may produce permanent adhe- 
sions. 

Treatment.—Eurly Congenital Syphilis—The treatment of the early 
congenital or infantile form is best carried out by means of inunction. 
Grains 15 (1 gram) of mercurial ointment should be thoroughly rubbed 
into the skin once a day, into different portions of the skin each time. 
The axillw, over the liver and spleen, the sides of the abdomen, and the 
inner aspects of the thighs are best suited for this method of treat- 
ment. This should be continued for three months, when a week or two 
of omission may be made each month. 

During the second year the treatment may be given one month in 
every three. Small doses of one of the iodids should be given during 
the second and third years. During the fourth year the inunction 
should be omitted and the dose of the iodid increased. Of potassium, 
sodium, or ammonium iodid, the dose should be 1 grain (0.065 gram) 
during the first year; grains 2 (0.130 gram) during the second year; 
and grains 3 (0.195 gram) during the third and fourth years, exercising 
care to avoid gastric irritation by reducing the dosage. 

Hydrargyrum cum creta (gray powder) is an excellent form of 
mercury for children, giving 4 grain (0.032 gram) for the first three 
months, then 1 grain (0.065 gram) thereafter, twice daily. For a com- 
bined treatment with potassium iodid and mercury, this formula an- 
swers well: 


Potassii iodidi ..............0e0005 % i (30 grams) 
Hydrargyri perchloridi ............ grain i (0.065 gram) 
oUt | oat: (3 eee eae aee eer eee ner ae 3 iv (118.40 cc.) 


Of this mixture, the dose should be minims 5 (0.30 ¢.c.) during the 
first year, minims 8 (0.50 ¢.c.) during the second year, minims 12 (0.74 
c.c.) during the third, and minims 15 (0.90 ¢.c.) during the fourth year, 
thrice daily. 

Special care should be given to the teeth, with the object of avoiding 
salivation. Good results may be obtained by the administration of 
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Donovan's solution (solution of iodids of arsenic and mercury), in 
doses of minims 1, in the first months of life, gradually increasing to 
minims 2 toward the end of the first year. Salvarsan has been given 
to babies, but it is safer to begin by giving a dose to the nursing mother 
first. The child will subsequently stand this form of treatment better. 
A mercurial bath made by putting 5-10 grains (0.0325-0.065 gram) bi- 
chlorid of mercury in enough warm water to cover the child’s body may 
be given for ten to twenty minutes daily. Mercury tannate in doses 
ranging from grain 1/10 (0.006 gram) during the first year to grain 14 
(0.0325 gram) during the fourth year, is a favorite with some. Calomel 
may also be employed in fractional doses of grain 1/10 (0.006 gram) 
to begin with. When the symptoms are urgent relief is obtained most 
rapidly by a combined mercurial and iodid treatment. During the 
time inunction or mercurial baths are used the iodids may be given 
internally. It is best to administer the iodids just before food. 

Late Congenital Syphilis—Cases of late congenital syphilis of the 
liver are treated as would be the tertiary lesions of the acquired disease. 
When the liver takes on the changes found in cirrhosis, the same re- 
strictions as to foods and alcoholic drinks laid down in the treatment 
of portal cirrhosis (p. 98) must be enforced here. JIodids and mer- 
curials must be prescribed, but the scar tissue formed may not yield 
to treatment. 

Acquired Syphilis——Involvement of the liver during the progress 
of acquired syphilis must be treated along recognized lines. A com- 
bination of potassium, sodium and ammonium iodid, in doses of grains 
15 (1 gram), or sodium iodid, grains 15 (1 gram), and ammonium 
chlorid, grains 5 (0.325 gram), three or four times daily, will give 
good results. These doses may have to be considerably increased in 
some cases. Along with the iodid treatment the patient may be given 
mercurial inunctions or baths. If these are not employed, some mer- 
curial should be given internally with the iodids; and for this purpose 
liquor hydrargyri perchloridi, dram 14-1 (1.88 to 3.75 c.c.), may be 
added to each dose. A good formula is: 


Hydrargyri cum creta...... grains i or ii (0.065-0.13 gram) 
Quinine sulphatis ......... grain i (0.065 gram) 
Pulveris opil ............. grain 1/6 (0.01 gram) 


Ft. into capsules, to be taken 3 or 4 times daily. 


The intravenous treatment by means of the arsenical preparations 
should be employed as indicated by the conditions. 

Prognosis.—The prognosis in the early form of congenital hepatic 
syphilis will depend upon the severity and degree of advancement of 
the attack. If the child is born with marked symptoms the prognosis 
may be gloomy; but if the symptoms come on after birth the outlook 
is much brighter. In the late form of congemtal hepatic syphilis the 
prognosis is never very good, as these patients are poorly developed and 
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often have a seriously diseased condition of the arteries. In addition, 
there may be extensive lardaceous disease. In those cases in which 
the liver has become cirrhotic the prognosis is very bad. When the 
liver becomes diseased during the progress of an acquired case of syph- 
ilis the prospects of a recovery are good, unless the hepatitis has caused 
such destruction as to cause yellow atrophy, or has caused much scar- 
ring of the liver with deformity, or produced strictures of the bile- 
ducts. 

Pathology.—In the early congenital form the chief morbid changes 
in the liver are the following: the capillaries are distended and filled 
with a variety of cells; there are numerous scattered foci of a yellow- 
ish color, and a distinct proliferation of the connective tissue. In the 
late congenital form of syphilis of the liver the lesion is tertiary in 
character, and comes under the description of the gumma. With this 
there is the formation of fibrous tissue, the development of cicatrices, 
and the occurrence of amyloid degeneration. In the cirrhotic liver there 
is a marked hyperplasia of the interlobular connective tissue. 

In acquired syphilis the liver may reveal two main conditions. The 
first is one of acute inflammation with biliary capillaries engorged with 
cells. This may give rise to j3aundice or yellow atrophy. The other 
morbid change is the gumma. ‘These may be numerous, small, yellowish 
or pinkish masses. A number of these may coalesce in one of great 
size. Surrounding these gummata there are walls of fibrous tissue. This 
fibrous tissue may form cicatrices and greatly distort the liver. Along 
with these tertiary lesions there are not infrequently amyloid changes 
to be found in other organs, especially the kidneys. 

Historical Summary.—Paracelsus, in 1510, wrote of jaundice oceur- 
ring in a person suffering from syphilis. Sanchez noted the connection 
in the eighteenth century. Gubler, in 1853, studied the condition closely 
and laid the foundation for a sound conception of the ravages of syph- 
ilis on the liver. In France, Lancereau, in 1868, did excellent work 
on the same subject. To Sir 8S. Wilks, more than to any one else, is due 
our present knowledge of the condition of the liver in congenital and 
acquired syphilis. His papers appeared in the Pathological Transac- 
tions from about 1857 onward. 
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CHOLELITHIASIS 
(Gall-stones) 


Etiology, p. 188—Symptomatology, p. 185—Diagnosis, p. 186—Com- 
plications and sequelae, p. 186—Association with other diseases, p. 
188—Clinical varieties, p. 188—Treatment, p. 189 :—Prophylaxis, p. 
189; Management of convalescence, p. 192——Prognosis, p. 1929— 
Pathology, p. 193. 


Etiology.—Climate and Temperature.—There can be no doubt that cli- 
mate and temperature have some influence on the formation of gall- 
stones, as they are comparatively rare in hot climates, and become much 
more common in cold countries. Cold and damp have some influence 
in causing catarrh of the gall-bladder. 

Sex.—Sex is an important predisposing factor, as the condition is 
found, when large numbers are compared, three times as often among 
women as among men. Females, oftener than males, are the victims 
of constipation, faulty methods of clothing, sedentary habits, lax ab- 
domens, tumors, and tight lacing; pregnancy, also, is a frequent factor. 

Age.—As to age, in a series of statistics, it is found that 75 per cent. 
of cases oceur after forty years of age, and 25 per cent. under this 
age. The largest number are met with between fifty and sixty. Under 
twenty there is only about 1 per cent. 

Race.— With regard to race, it may be said that negroes seldom suffer, 
and the same is true of the Egyptian. The natives of India are about 
half as prone to the affection as the white inhabitants. England and 
America are about equal, with approximately a 7 per cent. incidence. 
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The people of Russia, Sweden, Hungary, Austria and Germany yield 
the highest percentage of sufferers. 

Heredity.—Heredity is held by some to play an important part, and 
by others to be quite negligible. The tendency to gout, obesity, indi- 
gestion, and indolent habits may constitute family characteristics, and 
afford some foundation for the belief in the heredity of gall-stones, as 
such persons are predisposed to the complaint. 

Occupation.—Occupation plays an important rdéle, as the sedentary, 
such as clerks, writers, certain kinds of business people, inmates of 
asylums, homes for the aged, and workhouses, yield a larger percentage 
of victims than those leading an active life. 

Diet. —Diet is a factor in the production of gall-stones, more by 
indirect than direct influences. Errors in diet may cause intestinal 
trouble and, eventually, cholecystitis, the chief cause. Excessive eating 
is causative in this way. It has been stated by some that starchy foods 
favor the formation of gall-stones, while a protein diet has the opposite 
effect. It must be remembered that in countries where rice is the main 
article of diet the disease is rare; and in temperate and cold climates 
where more meat is consumed it is more common. The free use of 
fats is said to be a cause, but the excessive consumption of fats is liable 
to cause a catarrhal condition of the intestinal mucosa. Upon the 
whole, therefore, it is a question mainly of the excessive use of any 
food and abuse of alcoholic beverages rather than the kind. The re- 
stricted intake of water is certainly causative. In a word, everything 
that favors stagnation of the bile favors the production of gall-stones. 

Exciting Cause: THe Orcanisms.—Bacteriology.—It is now ad- 
mitted that the gall-bladder or intra-hepatic tubes must first become 
infected. 

The organisms responsible for this condition are the colon bacillus, 
the Bacillus typhosus, and mild strains of the streptococeus and staphylo- 
coccus. An inflammation results, which in turn favors the formation of 
the calculi. It is now observed that severe and acute inflammatory 
processes do not give rise to gall-stones so readily as mild and chronic 
inflammations. Mere obstruction in the flow of the bile is not alone 
effective, for there must be a catarrhal inflammation and an over-produc- 
tion of cholesterin. 

Distribution in the Body.—There has been much discussion over the 
route by which the bacteria reach the biliary tubes and the gall-bladder. 
By some they are thought to pass up the common and cystic ducts to 
the gall-bladder, or the hepatic ducts into the liver, in the instances 
where calculi have been found in these ducts. There are objections to 
this ascending theory, such as the bacteria making their way against the 
flow of the bile, and the escape of the pancreatic duct which communi- 
cates with the ampulla, as does the common duct. Others have sug- 
gested that the organisms are carried to the liver by the blood stream. 
This would explain those cases of calculi in the intrahepatic ducts. 
Bilirubin calcium calculi may form in the intrahepatic ducts and be 
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carried by the bile into the gall-bladder, constituting the nuclei around 
which the cholesterin gathers. These infective inflammations lead to the 
excess formation of bilirubin calcium avd cholesterin; and these elements, 
with the coloring matter of the bile, mucus and broken down cells, com- 
bine in various proportions to produce the different types and sizes of 
biliary caleuli. 

Symptomatology.—CuiinicaL History.—Mode of Onset —The causes 
leading up to the formation of gall-stones are slow processes; but the 
actual onset of an attack of hepatic colic is sudden and induced by a 
calculus passing along the cystic or common duct. The cause of the 
pain is elther spasm of the duct or inflammation in the gall-bladder, 
which has the effect of starting the calculi in motion. 

Symptoms During Progress of Discase—(1) Objective Symptoms.— 
Vomiting is a very common condition, and sometimes relieves the pain. 
Chills will be observed in at least 66 per cent. of the cases. Jaundice 
will be present in 15-20 per cent. If the pain is severe the patient may 
appear collapsed, perspire freely, and have a retracted abdomen. There 
may be cough from reflex action. Apart from colic there is often gastro- 
intestinal disturbance, and gall-stones may be found in the feces. The 
patient may become excited. 

(2) Subjective Symptoms.—In cases that are suffering from colic 
there may be nausea and digestive disturbance. If colic occurs there is 
pain and nausea, and often a fecling of much depression. The pain, 
which may be very intense, commences in the right hypochondrium, but 
may radiate to the back, umbilicus, left side, and even to greater distances. 
The pain may last only a few minutes or may persist for hours or days, 
and is liable to recur. There may be violent headache and sometimes 
there is marked dyspnea, due to a disturbed pulmonary circulation. 

PrrysicaL Finpines.—Observation.—The appearance of the patient 
in hepatic colic is that of much suffering. The heavy perspiration, the 
collapsed look, and the rolling positions assumed by the sufferer sug- 
gests some acute intra-abdominal disturbance. Jaundice should be 
looked for and the retracted condition of the abdomen noted. The 
character of the vomiting should receive attention, as should also the 
state of the nervous system. The temperature may rise to 103° or 104° 
F. (39.5°-40° C.). 

Palpation—The gall-bladder is tender to pressure, and there is an 
area of tenderness at the ninth costal cartilage and extending some dis- 
tance toward the navel. In more than one-third of all the cases the 
gall-bladder can be felt. There is usually a sensitive area at the level of 
the lower dorsal and upper lumbar vertebre and extending from the 
posterior axillary border to the spine. The right rectus muscle is rigid. 
Caleuli have been felt. The pulse is increased in frequency during an 
attack of gall-stone colic. 

Percussion —When the gall-bladder is distended the amount of en- 
largement can be made out by careful percussion. 

Auscultation—Stones in the gall-bladder have been made out in 
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some cases by auscultation through a crepitation caused by percussion. 

Laporatory Finpines.—The Urine.—In those cases that suffer from 
chills and fever, or in which the gall-bladder becomes infected and 
inflamed, there may be albuminuria or glycosuria. In cases with jaun- 
dice the bile-coloring matter will be found in the urine and the stools 
will be light colored. 

The Feces.—These should be thoroughly mixed with a large quantity 
of water and strained through a fine meshed sieve, or gauze bag. The 
solid portions are then examined for calculi. 

SpreciaL EXAMINATIONS.—Exploration of the gall-bladder by a needle 
is not a safe procedure, and cannot be recommended, as some of its 
contents may escape into the peritoneum and give rise to peritonitis. 
An exploratory opening of the abdominal cavity with the object of 
examining the gall-bladder and large bile-ducts is a justifiable and 
proper course to follow, as it is safe and removes all doubt. The use of 
the x-rays and the screen is of very little value in the diagnosis of gall- 
stones, as they seldom throw a shadow, and, indeed, any shadow is likely 
to be obscured by the liver or other structures. 

Diagnosis.—The essential consideration in diagnosis is the differen- 
tiation of hepatic colic from other forms of abdominal pain. 

Gastralgia is usually relieved by vomiting, and may be traced to 
errors in diet. It is not often accompanied by vomiting, and there is not 
the same degree of collapse. In gastralgia the patient usually lies in the 
prone position, but in gall-stone colic the tendency is to roll about. 

In gastric and duodenal ulcer there is the definite relation of the pain 
to the taking of food in these conditions. In gastric ulcer blood may be 
found in the vomit, and in the stools in duodenal ulcer. In both there 
is an absence of jaundice, distention of the gall-bladder, or calculi in the 
stools. 

In lead colic there is obstinate constipation, the blue line on the gums, 
the presence sometimes of wrist-drop, and the history of an occupation 
that makes lead-poisoning a probability. 

Renal colic is characterized by the direction of the pain down into 
the genitalia, the presence of blood or pus in the urine, and the passage 
of a calculus in the urine. There is also the absence of the signs due to 
biliary obstruction. 

The crises of locomotor ataxia are accompanied by the other symptoms 
of the disease, such as the ataxia, the condition of the pupils, the loss of 
the knee-jerks, and the incodrdination of movements, 

Mucous colitis can be differentiated from other conditions by the 
nervous symptoms, and the occurrence of the mucous casts in the stools. 

Appendicitis is found present in about 30 per cent of gall-stone cases, 
and gall-stones are found in about 10 per cent. of appendicitis cases. 
The four cardinal symptoms of appendicitis, namely, tenderness at Me- 
Burney’s point, elevation of temperature, rigidity of the abdominal 
muscles, and vomiting, should prevent mistakes. 

Acute pancreatitis is known by the sudden onset, the severe pain, the 
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marked tenderness, persistent vomiting, profound collapse, epigastric 
distention, and the absence of indican, leucin and tyrosin from the urine. 

Complications and Sequelea—THe GaALL-BLADDER.—The distended 
gall-bladder or one containing many gall-stones may cause pressure on 
the duodenum, the pylorus, or common duct. The gall-bladder may rup- 
ture as the result of ulceration or inflammatory changes which may be 
of all grades from a mild catarrhal form to the acute phlegmonous and 
gangrenous types. Peritonitis and adhesions may result, and from infec- 
tive processes there may be pylephlebitis. From pressure and adhesions 
there may ensue a great deal of indigestion and gastro-intestinal disturb- 
ance. Subphrenic abscesses may form. 

Tue Cystic Duct.—Impaction of a calculus in the cystic duct can 
give rise to pressure upon the common duct, or a spasm of it, and in 
either of these ways cause jaundice. The cystic duct may become twisted, 
or obliterated. 

Tue Common Duct.—When the calculus causes complete obstruction 
the jaundice is severe and permanent. In many cases the common duct 
is not completely occluded and some bile finds its way into the intestines 
and some infection finds its way into the ducts and gall-bladder, giving 
rise to intermittent attacks of fever. The spleen becomes enlarged. In 
at least 80 per cent. of these cases of calculous obstruction the gall- 
bladder is smaller than normal. The infection may ascend and cause 
abscess in the liver, there may be a pylephlebitis, and the bile-ducts may 
become stenosed by cicatricial tissue. 

AMPULLA OF VATER.—A calculus in the ampulla may obstruct the 
flow of the pancreatic juice and its likelihood of reaching the intestinal 
canal. It may also cause bile to enter the pancreatic ducts, resulting in 
an acute pancreatitis. The obstruction of the pancreatic duct is a cause 
for the formation of a calculus in it, and the head of the pancreas may 
become fibrotic, or enlarged and indurated, closely resembling malignant 
disease. The pancreas may undergo degenerative changes and glycosuria 
may follow. 

INTESTINAL OBSTRUCTION.—Calculi of sufficient size may enter the 
intestines and cause obstruction; or they may increase in size after pass. 
ing into the bowel. As the result of inflammatory adhesions the gall- 
bladder or bile-ducts become adherent to the intestinal wall, and the 
ealeuli ulcerate their way through. The mortality in these cases is high, 
reaching, according to some statistics, as much as 50 per cent. The 
obstruction is in the ileum in nearly 70 per cent., in the duodenum in 
about 20 per cent., at the ileocecal valve in about 8 per cent., and in 
the sigmoid in 2 or 3 per cent. 

COMMUNICATION WITH ADJOINING ORGANS.—The gall-bladder and 
bile-ducts may form communications with adjoining hollow organs. Thus 
perforations may occur into the duodenum, the colon, the pelvis of the 
kidney, a bronchial tube, or between the gall-bladder and the common 
duct. The opening made into the gall-bladder for the purpose of remov: 
ing the gall-stones and drainage of the gall-bladder usually closes. 
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CaNncsr.—Nearly all cases of primary cancer of the gall-bladder and 
bile-ducts are due to the irritation and chronic inflammation originating 
from the presence of gall-stones. The percentage of malignant disease 
so caused does not fall below 80 per cent., and some place it at a higher 
figure. 

Association with Other Diseases.—Cholelithiasis is sometimes asso- 
ciated with diabetes, renal calculi, defective conditions of metabolism, as 
gout, and with such gastro-intestinal disturbances as cause or result from 
cholelithiasis. 

Clinical Varieties —CaLcuLi IN THE GALL-BLADDER.—When the gall- 
stones remain in the gall-bladder in the large majority of cases—perhaps 
as high as 90 per cent.—they give rise to no symptoms. When symptoms 
do exist they are usually somewhat indefinite, as a feeling of fullness or 
weight in the region of the gall-bladder. There may be a dull pain 
radiating to the back, to the lumbar region, and to the right shoulder, 
and some feeling of nervous depression, headache, and epigastric dis- 
eomfort. The gall-bladder may be enlarged in this variety, and a fremi- 
tus may be felt by the movement of several calculi against one another. 

CALCULUS IN THE Cystic Duct.—A calculus in the cystic duct may 
cause little disturbance, but the following conditions are liable to appear: 
The gall-bladder becomes distended with bile and mucus, and the latter 
may predominate to such an extent that the fluid becomes almost color- 
less. The contents of the gall-bladder may become purulent—an em- 
pyema of the viscus. The distended gall-bladder projects downward 
and is freely movable. It may attain very considerable size. If a num- 
ber of calculi are present there may be crepitus on percussion, The 
distention may become great, or there may be ulceration, and rupture 
may result from either. Varying degrees of inflammation may result, 
from a mild catarrhal to a destructive phlegmonous type. Sometimes 
the gall-bladder atrophies. 

CALCULUS IN THE ComMON Duct.— When the obstruction is complete 
there will be severe jaundice. The history of pain may aid in differ- 
entiating this from the jaundice caused by pressure of a growth upon 
the common duct. When the obstruction is complete there is an absence 
of septic symptoms. Above the point of obstruction the ducts may 
become so distended as to be mistaken for the gall-bladder. If the ob- 
struction is incomplete, in addition to the jaundice, the ducts above the 
gall-bladder become infected and there are septic phenomena, such as 
recurrent chills and fever. A suppurative process may extend into the 
gall-bladder and also as far as the intrahepatic bile-ducts. Sometimes 
there are distinct ague-like attacks without infection, the chill being 
severe and the temperature rising to 105° F. (40.5° C.). This is the 
recurrent hepatic fever of Charcot. In this variety of cholelithiasis the 
gall-bladder is usually contracted. As some bile finds its way into the 
intestinal canal urobilin is present in the urine, and when pancreatitis 
occurs the Cammidge test. will reveal the characteristic crystals. 

CaLCULI IN THE Bruiary Ducts.—In rare instances caleuli may form 
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in the biliary ducts within the liver. In a few cases these calculi have 
been very numerous, and have induced jaundice by the obstruction of a 
number of the intrahepatic ducts. There is an absence of biliary colic, 
but there is a hepatic cholangitis, and abscesses may form. The intra. 
hepatic calculus may be large or branched. 

Treatment.—ProrHYLAxis.—The prevention of gall-stones is an im- 
portant part of a medical practitioner’s duties. People should be taught 
to take proper and sufficient exercise. Deep breathing is a valuable 
means of promoting the flow of the bile. The abusive use of alcohol 
should be forbidden, and all errors of digestion corrected. The free 
consumption of water increases the flow of bile and does much to pre- 
vent infection and inflammation of the gall-bladder and bile-passages. 
There is no disinfectant of these organs equal to a plentiful flow of 
normal bile. In all cases where the biliary passages or gall-bladder are 
suspected of being congested, inflamed, or infected, sodium salicylate 
in doses of grains 15 (1 gram), or hexamethylenamin, grains 5-10 
(0.325-0.650 gram), thrice daily, will prove valuable. Constipation must 
receive attention and some form of saline meets the requirements best. 
Perhaps there is none better than sodium phosphate in doses of 4-8 
drams (15.5-31 grams). <As a corrective of a catarrhal condition of the 
biliary apparatus, sodium phosphate in dram (3.90 gram) doses several 
times a day is very useful. All cases of gastro-intestinal disturbance 
should be given proper treatment, and every case of typhoid fever ought 
to be kept under observation for some time. It would be well, as a 
routine, to give these cases a course of treatment with the drugs just 
mentioned, as the best means of preventing or correcting infection of 
the gall-bladder. 

GENERAL MANAGEMENT.—The general treatment of gall-stone cases 
consists in suitable exercise, such as walking, rowing, saddle-riding, light 
gymnastic training, deep breathing, and the wearing of loose and warm 
clothing. 

- Dret—The ingestion of food favors the flow of bile; consequently the 
subjects of gall-stones should take a small meal often. It is never well 
to eat too freely, for fear of causing gastro-intestinal disorders. Starchy 
foods should be taken in moderation and bread is better toasted. Sugars. 
should be limited. It is generally conceded that fats should also be 
considerably curtailed. On the other hand, most vegetables and protein 
foods may be indulged in rather freely. It has been definitely settled 
that fatty foods have no power to dissolve biliary calculi, or to cause 
their expulsion; and, as they may give rise to indigestion, they should 
be used with due caution. A cholesterol-free diet has been advised, and 
for this purpose yolk of eggs, peas, fatty meats, and fried foods should be 
excluded. Alcoholic stimulants are best avoided, and especially ale, 
stout, porter, champagne, beer, and liqueurs. If any are taken, they 
had better be light wines and a little whisky and water. Patients with 
gall-stones should be encouraged to drink a good deal of water, more 
particularly before meals, and hot water has enjoyed a good deal of 


190 LIVER, GALL-BLADDER AND BILIARY DUCTS 


favor. Many saline spring waters are useful, as they increase the flow 
of bile and prevent the formation of calculi, help to wash away those 
that are formed, and assist in relieving the catarrhal condition of the 
mucous membrane. The waters from Carlsbad, Harrogate, and Hot 
Springs may be tried. They should be drunk hot, in large quantities, | 
and two or three times a day, before ingestion. They act best when 
sipped slowly. . | 

Local Treatment —-M. E. Rehfuss has recently recommended local 
treatment by the passage of the duodenal tube. While bile comes up, 
the tube is connected with the Murphy drip apparatus, and the solution 
is run in at the rate of about 60 drops (4 ¢.c.) per minute. From 4 to 6 
ounces (118.4 to 178 cc.) of solution containing argyrol, protargol, 
methylene blue, or salicylic acid are used. Urotropin (hexamethylen- 
amin) may be introduced into the duodenum in doses of grains 60 
(4 grams). Concentrated solutions of sodium bicarbonate, sodium 
sulphate or phosphate have been found helpful. Careful but thorough 
colon irrigation should receive attention. The tube should be of such 
construction as to permit both an in- and an out-flow. 

Massage.—Massage in the treatment of gall-stones is condemned by 
most writers. The author has found signal benefit from it when care- 
fully employed. Firm massage over the gall-bladder and bile-ducts must 
be condemned ; but a gentle massaging of the entire abdomen stimulates 
intestinal peristalsis, increases the flow of bile, aids in the passage of 
ealeuli, and prevents further formation. 

Treatment of Symptoms.—The jaundice accompanying biliary colic 
is treated by ordering a light, digestible diet, by the use of saline laxa- 
tives to keep the bowels acting, and the prescribing of urotropin (hexa- 
methylenamin), grains 5 (0.325 gram), combined with grains 10 (0.65 
gram) of sodium salicylate, every four hours. Itching may be relieved 
by calcium lactate, grains 15 (1 gram), several times daily. (For fur- 
ther information on the treatment of these symptoms see the section on 
Jaundice. ) 

The pain of biliary colic may be relieved by the local application of 
heat in the form of fomentations, poultices, or a rubber bag containing 
hot water. Medicinally antipyrin, aspirin, phenacetin, and belladonna 
may be tried for the pain. These, however, are not at all reliable, and 
it is usually necessary to administer morphia and atropin in combina- 
tion—grain 14 of the former and grain 1/100 of the latter—hypodermi- 
cally. In some cases the pain may be so violent as to demand anesthesia 
by ether or chloroform. Methyl salicylate, 1 or 2 drams (3.90 or 7.80 
grams), painted over the liver and covered with gutta percha is a good 
local anodyne. Some have obtained benefit from turpentine, minims 15 
(0.92 ¢.¢c.), spirits of-ether, minims 30 (1.90 ¢.c.), and chloroform water, 
one ounce (31 ¢.c.). One large dose of salicylate of soda at the begin- 
ning df the attack, grains 30 to 45 (1.95 to 2.92 grams), has found 
favor with some. A hot bath sometimes affords much relief. 

The vomiting during an attack of biliary colic may be assuaged by 
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draughts of hot water containing bicarbonate of soda, 1 dram (3.90 
grams), to the pint of hot water. Bismuth, dilute hydrocyanic acid and 
‘iced effervescent waters may also be given a trial. Heat over the 
stomach and iced champagne have been found very useful. 

- §prcrric TREATMENT.—The only specific treatment that has been 
found of any use is the employment of an autogenous vaccine of the 
colon bacillus obtained from the feces of the patient, and proved to be 
the infecting agent by the agglutination test. Pus foci must be searched 
for, and, if found, cultures made from these, so as to secure a polyvalent 
vaccine. Of the colon bacillus, 25,000,000, and of the pus organisms, 
100,000,000 are employed as the initial dose. The writer has derived 
benefit from this treatment in 2 cases, operation being refused in one, 
and contra-indicated in the other. 

MEDICINAL TREATMENT.—Much can be done for patients suffering 
from cholelithiasis by the judicious selection of drugs. It must be laid 
down as an axiom that the best agent known for the prevention of gall- 
stones and their solution or passage, if already formed, is an abundant 
flow of normal bile. For the mucous membrane of the gall-bladder and 
the bile-ducts it is nature’s solvent, antiseptic, and correctant. It must 
be the physician’s aim, therefore, to promote a flow of normal bile. For 
the purpose of curing such patients, olive oil has been lauded by many, 
but, unfortunately, there 1s no ground for the belief. Olive oil cannot 
enter the biliary capillaries in the liver and descend through the hepatic 
ducts, nor enter the gall-bladder, nor pass down the common duct. Nor 
can it ascend through the common duct to the gall-bladder. If a gall- 
stone lay in the intestinal canal it might aid in its onward movement. 

The number of drugs that can increase the flow of bile, true chola- 
gogues, are very few. Ipecacuanha is one of them, and may be given in 
doses of grains 2 (0.13 gram) four times a day. Sodium phosphate in 
dram (3.90 grams) doses several times daily is worthy of a trial. Baile 
is thought well of by some, and is best given in the form of the salts of 
the bile acids. Colanin is another preparation from bile. They have 
no very marked influence on the flow of the bile, but preparations of 
bile may aid in relieving accompanying indigestion. Salicylacetic acid 
(aspirin) has some merit as a cholagogue, but cannot. be recommended 
as highly as others. The best known stimulus’ to the flow of bile is 
sodium salicylate, which may be given in doses of grains 10-15 (0.65-1 
gram) every four hours. To these doses sodium benzoate, grains 5 
(0.325 gram), may be added. An excellent combination is sodium salicy- 
late and urotropin, about grains 15 (1 gram) and grains 5 (0.325 gram), 
respectively, four times a day. The, urotropin (hexamethylenamin) is 
excreted freely in the bile, and is a very valuable biliary antiseptic. 
Durande’s mixture, consisting of ether (4 parts) and turpentine (1 
part), has had considerable reputation both as a cholagogue and as a 
solvent of gall-stones. It is really neither, and only acts as an anti- 
spasmodic. The bowels should be kept loose by means of saline aperients, 
but drastic purgatives must be avoided. 
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Sureica, Inpioations.—One of the responsibilities resting upon the 
medical attendant is that of deciding when a case of cholelithiasis calls 
for surgical treatment. The following Principles may be laid down as 
indicating the need for operation: | 


1. In all cases where the attacks of jaundice, colic, and fever become 
more frequent and severe, and do not yield to medical treatment. These 
cases drift into chronic invalidism or fatal cholemia. | 

2. In cases where a calculus is impacted in the cystic duct and the 
gall-bladder is permanently distended with mucus or pus. 

3. In all cases with the history of gall-stones, when the symptoms of 
perforation and peritonitis occur. 

4, When acute intestinal obstruction comes on in a person with the 
history of biliary colic, jaundice, and fever. 

5. When severe gastric symptoms occur in one who has had hepatic 
colic, and there are reasons to suspect adhesions between the gall-bladder 
and the stomach or pylorus. 

6. In cases of fistule between the gall-bladder and other viscera, or 
to the outside of the body. 

7. If the symptoms of pain, fever, chills and jaundice point to a 
severe infective inflammation of the gall-bladder or bile-ducts, the gall- 
bladder should be drained. 

8. When jaundice in a patient with the history of biliary calculi 
becomes chronic, an operation should be performed before the condition 
of cholemia and exhaustion becomes too advanced. The period the 
patient is under observation may vary from a few weeks to several 
months. 

9. Cases with indications of severe peritonitis in the region of the 
yall-bladder. 

10. Generally speaking, gall-stones should be removed while they 
are in the gall-bladder. This would avoid impaction in the ducts, the 
occurrence of troublesome cholecystitis, perforation and cancer. 

11, Cases of suppuration of the gall-bladder, the bile-ducts, the 
liver, or in the immediate vicinity demand surgical treatment. 


MANAGEMENT OF CONVALESCENCE.—During convalescence the aim of 
the medical attendant should be to secure the best possible condition of 
health in the digestive organs. The diet must be carefully regulated, 
and all excesses in food and stimulants prohibited. Proper exercise is 
very desirable, improperly fitting corsets and tight lacing being avoided. 
The treatment for cholecystitis should be maintained for such a time as 
is likely to avert the recurrence of calculi; and the axiom should ever be 
remembered: ‘‘A healthy gall-bladder and a normal flow of bile and no 
gall-stones. ’’ | 

Prognosis.—As To Recovery.—Very many cases of gall-stones: are 
latent, and the diagnosis is only made when a postmortem is performed. 
This amply proves that the presence of calculi in the gall-bladder is not 
very serious. When symptoms of their presence, however, occur, under 
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judicious medical and surgical treatment, the recovery rate should be 
high. Now that gall-stones is recognized as a surgical condition, the 
death rate has been very greatly reduced. The main danger is that of 
allowing patients to drift on until the biliary passages are seriously 
diseased, or until the health of the patient is much impaired before 
surgical relief is afforded. With the efficient state of gall-bladder sur- 
gery at the present day, there is no justification for such a course. When 
gall-stones migrate into the ducts the subsequent history of the patient 
changes rapidly for the worse, as compared with cases where they remain 
in the gall-bladder. Symptoms of obstruction now come on, jaundice 
occurs, infection of the ducts and gall-bladder adds to the dangers of the 
case, and abscesses and perforations may result. In cases with obstruc- 
tive symptoms unrelieved, the death rate is high. The formation of 
adhesions renders prognosis less favorable. Ifthe patient passes faceted 
calculi in the stools it may be presumed that other attacks will occur, 
whereas the discharge of an unfaceted calculus is ground for the belief 
that there may be no others. 

Mode of Death—The mode of death may be by exhaustion and the 
condition of cholemia. Death may result from infection and the forma- 
tion of abscesses. The occurrence of peritonitis from infection or per- 
foration may lead to a fatal termination. Pancreatitis may also be 
induced, which increases the gravity of the situation. When a calculus 
escapes into the intestines and gives rise to intestinal obstruction, the 
mortality in recorded cases, not relieved by operation, is about 50 per 
cent. .Death may occur during an attack of hepatic colic through heart- 
failure caused by the severity of the pain. Death may also be due to 
the condition of the pancreas, 50 per cent. of the cases of acute pan- 
ereatis and 75 per cent. of the chronic type being caused by gall-stones 
or the accompanying infection. In cholecystostomy operations the 
death-rate is about 1 per cent., and in cholecystectomy it is about 2 per 
cent. 

Pathology,—The pathological processes found in connection with 
gall-stones are those found in chronic infective inflammation of the gall- 
bladder and bile-passages. They have been fully described in the sec- 
tions on Cholecystitis and Cholangitis. This inflammation adds choles- 
terin, bacterial cultures, and calcium exudate to the production of mucus. 
These gather into masses in the formation of calculi. With these are 
found bile-pigments, epithelium and bile-salts. Some calculi are com- 
posed mainly of bilirubin-calcium, and others principally of cholesterin. 
It has been observed that a clump of bacteria may form the nucleus 
around which other constituents gather. It has been proven that choles- 
terin is a product of the mucous membrane, and the amount is increased 
when it is inflamed. The bilirubin-calcium is the chief cement binding 
the various constituents together. 

Some calculi are almost entirely formed of cholesterin, while others 
are composed of bile coloring matter. Both varieties are soft and usually 
small, Some calculi are laminated and formed by cholesterin and calcium 
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or bilirubin-calcium, being deposited in layers. The mixed cholesterin 
and bilirubin-caleium calculi are the most common and very much in 
size even to one large enough to completely fill the gall-bladder. Caleculi 
composed only of bilirubin-calcium are usually small, ranging from that 
of sand to a pea. The more cholesterin and coloring matter the softer, 
and the more calcium salt the harder the caleuli. In color calculi vary 
greatly. Those composed mainly of cholesterin are whitish, yellow, or 
brownish, or greenish, according to the admixture of coloring matter. 
As the bilirubin and biliverdin increase in amount, they tend to become 
brownish or greenish. Calculi formed of calcium carbonate are rare and 
give a shadow wih the z-ray, while others do not. The site of their 
formation is usually the gall-bladder, but calculi have formed in the bile- 
ducts. When the intrahepatic ducts have become infected, calculi have 
formed within the liver. Calculi may vary greatly in shape, being round, 
oblong, faceted, smooth, rough, or even branched, or a conglomeration 
of a number in a common covering: 
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HYDATIDS OF THE LIVER 
(Echinococcus Cysts of the Liver) 
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Etiology.—Prepisposinag Causes.—Climate-——The disease is more 
common in some districts than in others. It is more frequently met with 
in Ieeland than in England, and in London than in the suburbs. In 
Australia it is most common in the bush districts. 

Sex.—Males suffer slightly oftener than females, perhaps about in 
the ratio of 3 to 2. In Iceland, however, women are twice as often 
affected as men. 

Age.—The disease increases in frequency up to fifty years of age and 
thereafter steadily declines. 

Race.—People who live in close companionship with their dogs are 
specially liable to become the victims of hydatids. 

Exciting Causge.—A mature Tania echinococcus in the dog is about 
one-sixth inch (4 mm.) long, and consists of a head and three sections. 
The last contains about 500 ova. When this section separates it is 
discharged in the feces and the ova are then set free. These may be 
taken into the alimentary canal on food or in water. The ova then 
develop into embryos which are carried by the portal veins to the liver. 

Symptomatology.—CuinicaL History.—Mode of Onset.—The devel- 
opment of the cyst and the progress of the disease may be very slow, and 
not revealed by any active symptoms. In at least half the cases the 
disease is latent, and may only be discovered by an examination for 
some other purpose, or at a postmortem examination. 

Symptoms during Progress of Disease—(a) Objective Symptoms.— 
When the cyst or cysts attain considerable size there may be a visible 
enlargement or prominence in the region of the liver, and the lower ribs 
may be everted. There may be hypertrophy of the left lobe, which causes 
a fullness on that side also. 

(b) Subjective Symptoms.—As the cyst enlarges there is a feeling of 
fullness, and very rarely pain and tenderness are experienced. There 
may be dyspnea due to pressure. 

Puysican Finprmves.—Obdservation.—Tumor in the hepatic area be- 
comes more and more pronounced with the growth of the cyst or cysts. 
The ribs are bulged putward. Jaundice, ascites, a caput meduse, and 
edema of the legs may be met with in some cases, owing to the pressure 
exerted by the cyst. 

Palpation—Palpation may elicit some tenderness, and the outline 
of the tnmor can in many cases be made out. The shape varies with 
the size and location of the cyst, but the enlargement is usually smooth, 
tense and elastic. 
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Percussion.—The area of liver dulness is increased and modified in 
shape. It may extend upward, simulating a pleuritic effusion. Per- 
cussion over the swelling may discover a thrill. This was thought at 
one time to be very positive evidence of hydatid cysts, but it is not a 
very reliable sign, as it may be absent, or the thrill may be due to other 
cysts, to a hydronephrosis, or to an encysted ascites, 

Sprorat Tests.—If some of the fluid is withdrawn from the cyst, the 
presence of the hooklets, the membrane of the cyst, and the scolices may 
be discovered. The fluid is neutral in reaction, slightly opalescent, of 
low specific gravity (1.002-1.015), contains mucin but no albumin, some 
inosite, sugar, leucin, traces of cholesterin, and a small quantity of 
chlorid of sodium. When the parasites die and the cyst becomes sterile 
the fluid will contain albumin and become toxic. The presence of 
glycogen is regarded as evidence of activity in the cyst. It is, however, 
a dangerous practice to puncture the cyst for fluid, and should not be 
resorted to as a means of clearing up the diagnosis. These elements may 
be discharged into the intestinal canal or a bronchial tube by the rupture 
of the cyst. 

Diagnosis.—CuinicaL History.—The clinical history is often indef- 
inite and the progress of the disease slow. The signs may become pro- 
nounced, while the symptoms attract but little attention. As the case 
goes on the tumor may become large, and the pressure may cause jaun- 
dice and pain. In a few cases perihepatitis has occurred. The patient 
may experience a feeling of weight and fullness in the region of the 
liver. Cases may last for many years. 

PHYSICAL F1npin@s.—There is the presence of a smooth, round tumor, 
tense and fluctuating. A thrill may be detected. These features, coupled 
with the history of slow growth, the slight amount or absence of pain, 
and the freedom from constitutional disturbance, would justify the 
diagnosis of a hydatid cyst. 

LABORATORY F'InpINGs.—The laboratory findings are those already 
stated, namely, the discovery of the hooklets, parts of the cyst mem- 
brane, and the characteristic fluid. These may be obtained by aspiration, 
or when the cyst ruptures into the intestinal canal or into a bronchial 
tube. 

DIFFERENTIAL D1aGnosis.—Abscess.—Abscess in the liver is accom- 
panied by the history of sepsis, or dysentery, or pylephlebitis. The 
hydatid cyst may suppurate, however, when the condition becomes that 
of a hepatic abscess. 

Cancer—Cancer of the liver is much more rapid than is that of a 
hydatid cyst. There is emaciation, pain, and a marked cachexia. There 
is also a greater tendency to jaundice, and the tumor is irregular and 
devoid of fluctuation. There is no thrill. 

Syphalis—When syphilis affects the liver the enlargement is hard; 
there may also be albuminuria. A history of syphilis can usually be 
made out, and the blood test would assist in making a diagnosis. The 
result of specific treatment is an important feature. 
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‘Distended Gall-bladder—-When the gall-bladder is distended the 
tumor is pear-shaped, and corresponds with the end of the ninth costal 
cartilage. The tumor will move laterally without moving the liver, 
whereas a hydatid cyst is movable only with the liver. Further, there 
will be a history of previous local disease, such as cholecystitis, gall- 
stones, or some obstruction of the bile-ducts. 

Lardaceous Degeneration —Enlargement of the liver due to larda- 
ceous degeneration, or as a feature of leukemia and cardiac disease, is 
distinguishable from enlargement caused by a hydatid cyst by the clin- 
ical history of these affections. 

Pleurisy with Effusion—When a hydatid cyst extends upward the 
condition may closely simulate a pleurisy with effusion. An z-ray plate 
may reveal the outline of the tumor, and the aspiration of a portion of 
the fluid should enable one to clear up any doubt. Expectorated matter 
may contain the hooklets or sheds of the cyst. The development of a 
pleuritie effusion is more rapid than the hydatid cyst. 

Kidney Tumor.—Tumors connected with the kidney evert the ribs 
less and.encroach upon the thorax less than does a hydatid cyst. Then 
the renal tumor is covered by the colon, and there is a line of separation 
between the tumor and the liver. The kidney tumor does not move with 
respiration. A hydronephrosis may disappear with diuresis. 

Pancreatic Cyst—Pancreatic cysts or cysts around the pancreas are 
behind the stomach, whereas the hydatid of the liver is in front of it. 
They are more deeply located, also, and are separated from the liver by 
a zone of resonance. A differential diagnosis can be made by inflating 
the stomach with air. 

Sumple Cyst.—Simple cyst of the liver may give rise to some doubt. 
There are usually evidences of a cystic condition in other organs, as the 
kidney. There are also frequently associated with simple cysts certain 
malformations, such as harelip, spina bifida, hypospadias, and other 
abnormalities. 

Complications.—Rupturr.—(a) -The cyst may rupture into the 
peritoneum, causing sudden collapse and severe peritonitis: On the 
other hand, the rupture may cause very little in the way of acute symp- 
toms, but cause a hydatid infection of the abdominal a a condition 
that has been spoken of as pseudo-tuberculosis.: °: 

(b) The rupture may be into the pleural cavity. This will simu- 
late a pleurisy with effusion. The fluid may become purulent, oe 
in an empyema. 

(c) The cyst has also ruptured into the lung—usually the right=: 
causing the expectoration of the contents of the cyst, and =e 
giving rise to hemorrhage, and extreme dyspnea. oF 

(d) Sometimes the cyst may open into the gall- bigader or bile. aaa 
In such cases there may! be no symptoms, or the case may resemble biliary 
colic. ‘The eontents of the cyst may thus escape and a cure result. The 
eavity of the cyst may become infected from the. bile-passages,. aug sup- 
puration ensue. Ba 
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(e) Rupture into the pericardium, stomach, and intestines is rare. 
Rupture into the vena cava has been known to occur. 

SUPPURATION.—A hydatid cyst may suppurate, when it has a strong 
tendency to rupture and spread the infection. The infection may reach 
the cyst cavity from the lungs, the pleure, the bile-passages, the intes- 
tines, or from aspiration. The organisms found have been the colon 
bacillus, streptococci, several strains of staphylococci, and Bacillus aéro- 
genes capsulatus. Old.and sterile cysts have been known to suppurate 
—one of the late dangers of hydatids. Hemorrhages may occur. 

Clinical Varieties.—The clinical varieties of liver hydatids are de- 
pendent upon their number, which may be only one, or several; upon 
the siza of the cyst, which may be small, or almost fill the abdomen; 
upon, the speed of growth, which may be very slow, occupying many 
years, or very rapid; and upon the location of the cyst, which may be 
deep in the liver substance, or projecting downward into the abdomen, 
or upward toward the chest, or forward against the parietes. 

Treatment.—PROPHYLAXIS.—The ova are taken into the digestive 
canal on food and in water. It is well, therefore, that all vegetable foods 
should be properly washed before being eaten, and that the water supply 
should be protected against contamination by dog excrement. Those who 
keep dogs should take proper precautions along these lines. In localities 
where the disease is known to exist strict care should be exercised with 
regard to raw vegetable food and drinking water. The offal from the 
slaughter of animals should be destroyed to prevent the infection of 
dogs. Stray dogs should be destroyed. 

GENERAL MANAGEMENT.—T rocar. and Aspirator.—The earliest method 
of treatment consisted in tapping the cyst and allowing the fluid to run 
off. To insure complete removal of the fluid, an aspirator may be 
attached to the trocar. This plan has often succeeded, but is accom- 
panied by many risks, such as peritonitis, the infection of the cyst cavity, 
or the death of the patient by intoxication from products liberated from 
the dead parasites. 

Injections.—Some have treated hydatids by injecting some antiseptic 
agent into the cyst, for the purpose of destroying the echinococci. Car- 
bolic acid, iodin, alcohol, formalin and bichlorid of mercury have been 
used, This method of treatment is dangerous and should not be adopted. 

SuraicaL TREATMENT.—Incision and Drainage.—In this operation an 
opening is made through the abdominal walls and the cyst exposed. The 
abdominal] cavity is carefully protected by gauze packs. The cyst is 
drained and brought well up into the opening. An incision is made into 
it through which the index finger is inserted, by which daughter cysts 
and the endocysts are broken up. The cavity is flushed with normal saline 
solution and then packed with gauze. The liver is now stitched to the 
abdominal walls, the gauze removed and a large drainage tube is passed 
well into the cavity. 

Enucleation.—This operation is conducted in the same way as for 
drainage, but when the cyst has been emptied and brought up into the 
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opening, it is incised and the endocyst is carefully removed by the finger, 
sponging and flushing. The cavity is then obliterated by bringing the 
ectocyst into apposition by catgut sutures. When the cavity has been 
completely suppressed, the wound in the liver is closed by catgut, the 
liver is then replaced in the abdominal cavity, and the external opening 
closed. If drainage must be used, rubber tissue is the best. 

Prognosis.— As To REcovErRy.—In the case of small cysts, the patient 
may recover through the death of the parasite; but such as have under- 
gone this spontaneous cure have sometimes become infected and sup- 
purated. If the cyst is large the prognosis depends upon the results of 
surgical treatment. 

Mode of Death.—The mode of death is threefold. (a) The para- 
aites may die spontaneously or as the result of aspiration, and liberate 
such an amount of toxic albuminous products as to prove fatal. (6) 
The cyst may suppurate and rupture, causing serious sepsis. (c) Or it 
may rupture into the peritoneal cavity or some adjacent organ. When 
it takes place into the peritoneal cavity the death-rate is 90 per cent., 
into the pleura 80 per cent., into the bile-ducts 70 per cent., into the 
bronchi 57 per cent., stomach 40 per cent., intestines 15 per cent., and 
externally 3 per cent. These dangers are averted by proper surgical 
treatment. 

As To FunctTion.—Prognosis as to function is satisfactory in most 
eases of spontaneous cure. In cases that are treated surgically the liver 
acts normally. In those cases where the cyst communicates with bile- 
ducts and bilary fistule result, there may be serious impairment to 
health. Cholecystitis and cholangitis, through infection from a sup- 
purating cyst, may result in impairment of hepatic function. 

Pathology.— At operation or postmortem the cyst is found to consist 
of two layers. The outer layer is laminated and composed of elastic 
substance, and is called the ectocyst or cuticle. The inner is the endocyst, 
and is known as the germinal or parenchymatous layer, and is granular. 
The cyst contains fluid in which may be found scolices and hooklets. 
From the parent cyst daughter cysts may develop, on the surface of 
which scolices may be found having four suckers and a circle of hooklets. 
These daughter cysts become separated from the parent cyst and lie 
free in its cavity. These daughter cysts may form buds that evolve into 
granddaughter cysts. Thus the endocyst forms brood capsules that be- 
come daughter cysts, and these again form brood capsules that become 
granddaughter cysts. From the endocyst arise the buds that form 
seolices, which in another host—the dog—become the Tania echinococct. 
A scolex is 0.3 millimeter long and is composed of the head and one 
section. In the fully grown tapeworm this latter, by transverse division, 
becomes three sections. The hooklets measure 0.04 milimeter, Sur- 
rounding the entire cyst, from irritation of the liver, a fibrous capsule is 
formed. 

Historical Summary.—The disease has been known since the time 
of Hippocrates. He devised the operation of tapping the cyst. In 1871, 
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Fagge and Durham employed electrolysis. In 1890, Baccelli recom- 

mended injecting an antiseptic into the cyst. In 1883, Knowsley Thorn- 

ton enucleated the sac. | 
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Etiology.—PreEpisposing Causes.—Age.—The disease occurs most 
frequently between the ages of twenty and forty-five years. 

Ser.—In regard to sex, the ratio is three males to one female. 

EXCITING CAUSE—THE OrGANISM.—The organism of the disease is 
Actinomyces bovis, found in the alimentary canal of cattle. The small 
clumps produced by the parasite were first noted by Langenbeck, in 
1845, In 1877, Bollinger discovered the fungus in the ox; and Israel 
found it in man, in 1878. The organism was named actinomyces by 
Hartz. It is held by some to be taken into the body on cereal grains, but 
this is denied by others. 

General Characteristics.—Fungus is a streptothrix and assumes the 
forms of filaments, clubs, and cocci. 

Mode of Conveyance.—The fungus is conveyed to man through food, 
drink, or by contact with an actinomycotic sore. Generally, man is 
infected by way of the mouth, but it may take place through a wound 
in the skin. The ray-fungus may spread to other organs, by extension, 
or may become metastatic through the blood or lymph-channels, in the 
leukocytes. The primary seat of infection may be the lung—by aspira- 
tion—the mouth, throat, or the vagina. 

Symptomatology.—In the early period of the disease the symptoms 
may refer to abdominal trouble, such as appendicitis; and there may be 
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pain, constipation, and a tumor somewhere in the abdomen. Later on 
when the liver becomes affected the symptoms may resemble empyema, 
or an abscess in the abdominal wall, around the kidney, or beneath. the 
diaphragm. When the liver is enlarged and fever and pain are present 
the resemblance to hepatic abscess is close. Jaundice and ascites are 
very rare. Anemia and leukocytosis are well marked. At first’ the 
progress is slow and resembles a tuberculous. infection. 

Diagnosis — What may be suspected to he. a case of actinomycosis is 
only made certain by finding fungus in pus from the liver or some other 
part of the body. Until the fungus was discovered the condition was 
mistaken for sarcoma, suppurating hydatid, hepatic and perinephritic 
abscess, gumma of the liver, suppurative cholangitis, pulmonary tuber- 
eulosis, and empyema. Actinomycosis reacts to the tuberculin test, and 
so an error may be made, in mistaking the case for tuberculosis. The 
pus contains the characteristic sulphur-like granules, 

Treatment.—MEpICcINAL TREATMENT.—The chief drug is iodid of 
potash. This should be given in large doses, 2 or 3 drams (8 or 12 
grams) daily. 

Loca, TREATMENT. oe ee 15 to 30 minims (1 to 2 cc.) of a one 
per cent. solution of potassium iodid in water, may be injected into the 
tumor every third day; x-rays have proven useful. 

Speciric THERAPY.—A vaccine prepared from the fungus has effected 
a cure. Tuberculin has also been employed with benefit, and a protein 
from the culture of the Staphylococcus pyogenes aureus has been of use. 

SurGicaAL [npicaTions.—If the abscess is opened it should be thor- 
oughly cleaned out, and diseased tissue curetted away. The wound 
should be well disinfected, and care taken to avoid infection of any other 
part. Sulphate of copper, grain 1 (0.065 gram), three times a day, and 
irrigation with a 1 per cent. solution of the same have been advised. 

Prognosis.—In actinemycosis of the liver the prognosis is very un- 
favorable. The disease is seldom recognized in its early stage when 
treatment might be effective: In the later stage the infected area be- 
comes infected with pyogenic organisms and there is considerable necro- 
sis of tissue—circumstances that add much to the gravity of the case. 
The death-rate is very high. 

Pathology.—The liver is enlarged, especially at the location of the 
actinomycotic infection. The abscess is made up of numerous small 
cavities coalescing in a honey-comb fashion. The abscess resembles a 
sponge saturated with pus. There is usually only one abscess, but some- 
times there are several. The mixed infection gives rise to pyemic fea- 
tures and the possibility of metastasis. The abscesses vary in size from 
that of a millet seed upward. The abscess may rupture into the ab- 
dominal cavity, into the lung, into the stomach, or beneath the dia- 
phragm. Sometimes the liver becomes adherent to the abdominal wall 
and the abscess opens externally. There is, a process of fibrosis and 
pigmentation in the liver around the abscess. There is:actendency to 
atrophy of the liver-cells, and the organ may show fatty or lardaceous 
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changes. The ray-fungus may cause suppuration without the presence 
of other organisms. The early stage of the disease closely resembles 
tuberculosis in the formation of painless, granulation tissue. As the 
tumor enlarges there is an active proliferation of the surrounding con- 
nective tissue, and gradually the center of the mass softens. 

Geographical Distribution—The disease is rare in America and 
Britain, but more frequent in central and eastern Europe. Fully 50 
per cent. of all the cases affect the head and neck; 20 per cent are in 
the digestive organs, and about 15 per cent. are met with in the lungs. 
Occasionally the disease begins in the skin. 
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Etiology.— Prepisposinec Causes.—Age.—Some cases have been ob- 
served to occur in infancy; and it is the opinion of many pathologists 
that the cases occurring in adult life are really cases that were congenital 
but have been latent during a great part of life. Multilocular cysts in 
the adult usually appear after fifty years of age. 

Sex.—Men and women suffer in the ratio of 3 to 1. 

THEORIES AS TO OrIGIN.—Some have taught that cysts are inflam- 
matory in origin, and begin as an intrahepatic pericholangitis. Others 
regard the process as a degenerative one—a certain number of the 
liver-cells having disappeared, the area becomes surrounded by a fibrous 
wall, Some regard the cysts as outgrowths from the bile-ducts, or 
dilated new bile-ducts. The theory has also been advanced that some 
of the hypoblastic cells develop irregularly and form cystic areas. The 
two most acceptable views are the inflammatory origin and the develop- 
ment from the hypoblastic cells. 
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Symptomatology.— Enlargement of the liver may be surmised to be 
caused by the presence of cysts when a similar cystic condition is dis- 
covered in the kidneys. The cyst or cysts may be small and give rise to 
little or no disturbance, or they may be so large as to fill the entire 
abdomen. They may be mistaken for hydatid cysts, ovarian cysts, or a 
dilated gall-bladder. The cystic condition of the kidneys, which is al- 
most invariably present, can generally be recognized. The patient may 
present symptoms resembling uremia; albumin is sometimes found in 
the urine. 

Diagnosis.—The diagnosis rests upon the discovery of hepatic en- 
largement, and the condition of cystic kidney. Care must be exercised 
to differentiate between this condition of the liver and a distended gall- 
bladder, hydatid cysts of the liver, ovarian cysts, and hydronephrosis. 
A study of the clinical course of these conditions will enable one to 
arrive at a correct conclusion. Cysts in the liver are generally a part of 
the existence of cysts elsewhere, as in the ovaries, the tubes and the 
kidneys. Other deformities are frequently present, such as spina bifida, 
webbed fingers, ete. 

Treatment.—The treatment is general and expectant. An effort 
should be made to avoid the occurrence of uremia. If the cyst becomes 
large it may be emptied and the cyst-wall removed by careful dissection 
and sponging. The cavity is closed by catgut sutures. A few cases 
have been successfully treated in this manner. 

Prognosis.— When the cystic condition becomes manifest early in 
infancy, or is marked at the time of birth, the prognosis is decidedly 
unfavorable. When the cysts do not appear until adult life the prog- 
nosis 1s much better and may admit of successful removal. In cases 
coming on in adult life the cyst may increase to such a size as to produce 
very troublesome pressure symptoms and threaten life. In some cases 
of congenital cyst, the patient may survive and the cyst only become 
large later in life. In this way most of the adult cases are explained. 

Pathology.—In most of the infantile cases the liver is but little 
enlarged, if at all. In a rare case, however, the enlargement is extreme. 
In most eases the cysts are very small and almost invisible to the naked 
eye. A few small cysts may appear on the surface of the liver. The 
portal spaces are fibrosed and in them some cystic dilatations. The 
larger biliary ducts appear normal. The cysts contain a clear fluid. In 
the adult the cysts tend to merge and form a lesser number, but of 
larger size than in the infant. Usually only a few, or perhaps only one, 
of the cysts becomes enlarged. They are usually of the size of a walnut, 
though some have contained one or two pints, and even filled the abdo- 
men, Qn section the cyst-wall is found to be composed of fibrous tissue. 
The liver is more or less completely permeated by the cavities. The 
contents of the cysts is usually a clear fluid, but it may be darkish from 
hemorrhage, and is sometimes thick and colloid. The fluid contains 
calcium oxalate, leucin, protein, creatinin, cholesterin, urea, chlorids and 
epithelial débris, but not bile. There is a general tendency toward 
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fibrosis throughout the liver. In the portal spaces numerous tubules are 
found, lined with epithelium, surrounding the interlobular veins. The 
cysts arise in the portal spaces in connection with these epithelial exten- 
sions. 
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Adenoma.—SyYMPpToMATOLOGY.—The symptoms in adenomata of the 
liver will vary with the variety, number and size of the new formations. 
As a rule, these tumors do not attract much attention. Sometimes cystic 
changes may occur and the enlargement become apparent. In rare 
cases jaundice has been caused by pressure. If the adenoma is the result 
of adrenal inclusion the tumor may become malignant. Multiple adeno- 
mata are frequently associated with cirrhosis, when the symptoms of 
the latter condition will be present. 

D1aGnosis.—The diagnosis in most cases must remain in doubt until 
an exploratory opening is made. There may be discoverable enlarge- 
ment, or jaundice, or ascites, but the nature of the new growth can 
rarely be determined without the performance of a laparotomy. Usually 
there are few or no symptoms, unless an adenoma develops into a cyst 
of some size, or the adrenal variety becomes malignant. 


CLINICAL VARIETIES.—The varieties are etiological and histological. 
1. One kind of adenoma is merely a mass of liver-cells enclosed 
in a fibrous capsule. They are usually solitary, though several may be 
found. Though these tumors are generally small, occasionally they may 
become large and measure as much as nine inches in diameter. The 
growth may become congested, with a tendency to cellular necrosis. In 
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time the cells become modified in shape, and the structure resembles 
a tubercle. The liver-cells may be so arranged as to form tubules lined 
with epithelium. 

2. The second variety is a tumor formed from the intrahepatic 
bile-ducts. These growths crowd in upon the liver substance but do 
not become part of it. They are tubular adenomata lined with columnar 
epithelium. The mucous glands in the biliary tubes may take part in 
their formation. Occasionally such a tumor may become cystie and 
enlarge. This variety may be solitary or multiple. 

3. The suprarenal gland variety is the result of inclusion of some 
adrenal cells in the liver. These become encapsuled and may remain 
dormant. They have been known to become malignant. 

4. Adenoma hyperplasticum is that form in which there is a hyper- 
plasia of the liver-cells to compensate for cell atrophy, the result of 
cirrhosis, malaria, chronic venous engorgement, or gradual atrophy 
of the liver-cells from certain food poisons, such as the mussel. In this 
variety of adenoma there are many nodules in the liver, and they are 
merely an exaggeration of the hobnails observed in portal cirrhosis. 
They may undergo fatty and necrotic changes, or become white and 
resemble caseous tubercles. The necrotic material may cause thrombosis 
of the hepatic veins. Some have regarded this condition as closely 
approaching, if not actually, primary carcinoma of the liver. The 
surrounding area is markedly cirrhotic. 


TREATMENT.—Medicinally nothing can be done for the cure of these 
new formations. When the growth or resultant cyst is solitary, removal 
has been accomplished successfully by surgery. For the multiple adeno- 
mata as a complication of cirrhosis or other disease, the treatment 
resolves itself into that for the causative malady. | 

Fibroma.—This form of tumor is composed of dense connective 
tissue. There may be no symptoms during life. The tumor may become 
large and give rise to biliary obstruction by pressure and death from 
cholangitis and cholemia. It may be possible in some cases to remove 
the tumor. 

Angioma.—This variety of tumor has been also named nevus, 
cavernoma, and telangiectasis. 

SYMPTOMATOLOGY.—They are usually multiple and vary in size up 
to that of a child’s head. They sometimes consist of numerous connec- 
tive tissue trabecule, enclosing communicating spaces containing blood. 
At other times there is a genuine increase in the arterioles. 

Draqanosis.—The diagnosis is difficult, as there are no pronounced 
signs or symptoms. A tumor causing a venous hum may justify a 
presumptive diagnosis. To remove all doubt a laparotomy may be 
necessary. 

TREATMENT AND PRoGNosiIs.—These angiomata have been successfully 
resected. When this can be done the prognosis is favorable. Generally, 
if the tumors are not large the outlook is good, even without operation. 
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Etiology.—The influence of age and sex has already been discussed. 
As at least 95 per cent. of all cases of malignant disease of the liver 
are secondary, the question of etiology comes to be one of the etiology 
of the primary growth in the breast, throat, stomach, rectum, kidney, 
and so on. In 85 per cent. of the cases of primary malignant diseases 
the growth is associated with cirrhosis, and will be dependent upon the 
same causes as produce that condition. In primary sarcoma of the 
liver, there may be some embryological abnormality in the arrangement 
of the tissue elements. An endodermal bud divides so as to form the 
gall-bladder and bile-ducts, the parenchyma of the liver, its blood- 
vessels, and the stroma of connective tissue. There may result from 
this an over-abundance of mesodermal material. 

Symptomatology.—Ciinican History.—Mode of Onset.—The onset 
may vary considerably. The disease may exist for some time in a latent 
condition, especially if it is primary and located in the central portion 
of the liver or in its upper and posterior aspects. Then, again, the 
clinical manifestations of the disease may be obscured by those of the' 
primary growth. In massive primary malignant disease the growth 
is usually rapid and extensive, but less rapid in secondary examples. 

Symptoms during Progress of Disease-—(a) Objective Symptoms.— 
Jaundice will be found to exist in slightly over 50 per cent. of the 
cases. Early in the disease there is emaciation, and the skin is dry, 
wrinkled, and of a dirty sallow color. The facial expression as the 
disease advances is one of a grave wasting illness with sunken eyes, 
hollow cheeks and temples, and haggard appearance. There is progres- 
sive absorption of the subcutaneous fat. The patient takes on the 
characteristic appearance called cachexia, which differs markedly from 
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the appearance assumed in any other form of hepatic tumor. The 
liver is seen to move with respiration. 

(0) Subjective Symptoms—Loss of appetite and nausea soon come 
on, and in some cases there is vomiting. As the tumor increases in size 
a sense of fullness in the region of the liver becomes increasingly pro- 
nounced. Pain is present in varying degree extending to the right 
shoulder. There is a steady loss of strength. 

PuysicaL Finpines.—Observation—As the disease advances, in 
most cases a bulging will be seen. In cases there may be considerable 
distention of the abdomen due to ascites. There is an apparent and 
progressive anemia, and, not infrequently, there is edema of the feet 
or general anasarca. The breathing may be embarrassed through in- 
volvement of the pleurm or diaphragm, by extension to the thoracic 
glands, or the upward pressure of the enlarging liver. In advanced 
eases the nodules on the liver may be visible through the emaciated 
abdominal walls, and the superficial. veins may be distended. 

Palpation—By the time the disease has made such advancement 
as to give rise to distinct clinical manifestations, some enlargement 
can usually be made out. If the tumor is in the left lobe it will be 
felt in the epigastrium, but if it is in the right lobe the mass will be 
in the right hypochondrium. The border of the liver will project below 
the rib margin for some distance. The border of the liver is generally 
felt to be uneven, and the surface of the liver to be studded with nodules, 
some of which present a depression. In case of diffuse cancerous 
infiltration the surface of the liver may be smooth and hard. There is 
commonly enlargement of the lymph-glands in the groin, the neck, 
and above the clavicle. The supraclavicular glands are sometimes mark- 
edly enlarged through metastasis in cases of cancer in the abdomen. 

Percussion—The area of liver dullness can be mapped out and the 
rate of growth thereby determined. The degree of ascites, if present, is 
also noted, as well as any further growths in the thorax and abdomen. 

Auscultation—A venous hum or bruit may be heard. It may be 
caused by pressure on the inferior vena cava, by interference with 
the portal circulation from cancer nodules or large glands, or by the 
vascular condition of the liver. The growths—especially the numerous 
and more superficial ones of secondary cancer—may cause an inflamma- 
tion of the capsule resulting in a friction sound. 

LaBORATORY Finpines.—If a primary tumor has been previously 
removed, it may have yielded positive evidence of malignancy. 

Ascitice Fluid.—When a specimen of the ascitic fluid is obtained it 
will be found to contain leukocytes, sufficient in number to suggest the 
idea of purulency, though there is no peritonitis or real pus present. 
In the blood there is a reduction in the number of red-corpuscles and 
still greater reduction in the hemoglobin. There may be an increase 
in the number of leukocytes, though this is not frequent, and, when 
it does oceur, is liable to be intermittent. 

The Urine.—The urine is likely to be reduced in amount and is 
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highly colored. When there is jaundice, but not complete obstruction 
of the common duct, urobilin will be found in the urine. Bile coloring 
matter will also be found in cases with jaundice. Albumin and indican 
may occasionally be present. Creatinin, absent from normal urine, is 
found in large quantities. In cases of melanotic sarcoma of the liver 
melanin usually appears in the urine, and can be detected by the 
addition of a solution of ferric chlorid which produces a black color. 
When voided, the urine may be dark brown or almost black due to the 
bile coloring or melanin, or become so on exposure to the air. Melanuria 
is of much value in deciding that the case is one of secondary sarcoma of 
the liver. 

The Feces.—In jaundiced cases the feces will be clay-colored. 

SPECIAL EXAMINATIONS.—The employment of the z-rays, or the 
screening of the patient, may reveal the presence of irregular enlarge- 
ment of the liver and aid materially in removing doubt. 

Diagnosis.—CiinicaL History.—The salient points in arriving at a 
diagnosis of malignant disease of the liver are enlargement of the organ 
with evidence of tumor in its substance, progressive emaciation and 
loss of strength, more or Jess pain in the liver extending to the shoulder 
and back, the condition of cachexia so peculiar to malignant disease, 
the ashy, dirty, or muddy color of the skin, the knowledge of a primary 
focus or of metastasis to some other part of the body, and the discovery 
of umbilicated nodules on the liver. The diagnosis is further strength- 
ened by the onset of jaundice and ascites, by the discovery of friction, 
by the appearance of melanuria, by the occurrence of occasional fever 
and a steadily increasing anemia. 

DIFFERENTIAL Diaanosis.—Hypertrophic Biliary Cirrhosis.—lIn this 
condition there is no evidence of a primary growth; the liver is not 
as hard as in malignant disease; there is always jaundice; there’ is an 
absence of pain and cachexia; and the liver is not nodular. 

Portal Corrhosis.—There is usually an alcoholic history, the course 
of the disease is chronic, there is a proneness to the development of 
ascites, mucous membrane hemorrhages are frequent, and the nodules 
on the surface of the liver are small. Cases of nodular cancer of the 
liver with cirrhosis and atrophic cirrhosis with nodules may be indis- 
tinguishable. 

Amylod Lwer.—tThere is the history of chronic suppuration, as in 
tuberculosis or syphilis; the spleen is enlarged; there is less rapid wast- 
ing; and the urine contains albumin and casts, which become blue under 
the iodin test. 

Echinococcus.—The multiple cyst form of echinococcus disease may 
closely resemble the nodular form of malignant growth, but in it the 
progress is slow and there is an absence of the cachexia of the latter. 
In the hydatid disease the spleen is enlarged. There is no history of 
malignant disease elsewhere. One large hydatid cyst resembles massive 
malignant growth, but it occurs earlier in life than the tumor. 


Syphilio—A gumma may resemble a malignant growth, but there 
VOL, VIL—14. 
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may be a history of spirochete infection. When there is doubt, anti- 
syphilitic treatment should be prescribed. If the growth increases in 
size there need no longer be any doubt. The Wassermann test should 
be made. 

Abcess.—When a malignant tumor grows rapidly or becomes softened 
in its center, the resemblance to an abcess in the liver may be close. In 
addition, in certain cases of cancer there is considerable fever, which 
renders it still more difficult to arrive at a definite diagnosis. A 
laparotomy may be required to remove the doubt. 

Gall-stones.—A. gall-stone in the common duct may cause symptoms 
that simulate cancer or sarcoma. There may be fever, jaundice, and 
pain in both. In the case of gall-stone obstruction the jaundice tends to 
lessen, whereas in the malignant condition it increases. In the gall-stone 
condition the liver tends to undergo obstructive cirrhosis and reduc- 
tion in size. In malignant disease there is steady and rapid increase in 
size. 

Primary and Secondary Growths.—In a number of cases the primary 
growth may remain latent, and the disease in the liver appear to be 
primary when in reality it is secondary. The following features of 
primary and secondary malignant disease of the liver will assist in 
making a correct diagnosis: 

In the primary form of the disease there is a single tumor; the 
growth is very rapid; jaundice is rare; ascites are also rare; the course 
is quick; emaciation is less; and there is no evidence of previous malig- 
nant disease. 

In the secondary involvement of the liver the following characteristics 
should be noted: There are multiple tumors; their growth is slower; 
jaundice is frequent; ascites is common; the course is more moderate; 
emaciation is rapid and extreme; and a primary focus can be discovered 
in Many cases. 

Primary malignancy is more frequent among men, and secondary 
malignancy among women, primary to secondary being in the ratio of 
about 1 to 30. 

Carcinoma and Sarcoma.—In the examination of many lists of cases 
it appears that cancer of the liver is about eight times more frequent than 
sarcoma. 

With regard to sex, cancer is found in 70 per cent. of the cases 
among males and sarcoma in 30 per cent., while ameng females the ratio 
is 59 per cent. sarcoma and 41 per cent. cancer. 

As to age primary carcinoma is very rare under forty years of age, 
but sarcoma may occur at any age, and has been reported as being 
congenital. In the case of secondary malignant tumors in the liver, 
the age of sufferers from cancer is greater than from sarcoma. 

As to the location of the primary disease, it should be noted that 
in the case of cancer in the liver the primary focus was some disease 
in the stomach, colon, esophagus, pancreas, gall-bladder and uterus, 
whereas in sarcoma the primary focus was in the suprarenals, medias- 
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tinum, bone, lung, or was melanotic and general. These entirely differ- 
ent locations of the primary foci assist in deciding the nature of the 
secondary growth. 

Clinical Varieties—As about 95 per cent. of all cases of malignant 
disease of the liver are secondary to malignant disease elsewhere, the 
clinical features must vary greatly. In the vast majority of the cases 
it becomes a question of cancer or sarcoma of the stomach, uterus, in- 
testinal canal, kidney, or bone, etc., with the disease of the liver added 
on as a complication. Usually the secondary form of the disease is 
slower than the primary; but when the primary is of slow growth the 
secondary may attain great size before death occurs. In those cases 
where the primary growth is latent the dominant features are those 
due to the disease in the liver. Primary malignant disease in the liver, 
both carcinoma and sarcoma, may be of the following types: massive, 
nodular or multiple growths; diffuse or infiltrating; the form develop- 
ing in a cirrhotic liver; and the melanotic. The growths may become 
invaded by microdrganisms, and the clinical manifestations of sepsis 
result. 

Treatment.—PROPHYLAXIS.—When one remembers that about 95 
per cent. of the cases of malignant disease in the liver are secondary 
to the disease in some other part of the body, the question of preven- 
tion becomes mainly one of properly treating lumps in the breast, 
lacerations of the uterus, ulceration of the stomach, suspicious erosions 
of the lip, and so on. The avoidance of habits that induce cirrhosis, 
and the proper treatment of cholelithiasis are also important preven- 
tive measures. 

GENERAL MANAGEMENT.—Diet—The diet should be of such a char- 
acter as to be nutritious and yet easily digested. These patients, as a 
rule, do not desire meat, and should be given milk, milk foods, hght 
puddings, cereals, plain bread, jellies, tea or coffee. Many of these 
cases find benefit from being allowed some alcoholic stimulants. L. D. 
Bulkley excludes meats, milk, coffee and alcohol. 

Treatment of Symptoms.—Pain is best relieved by the administra- 
tion of morphin and atropin in combination, preferably under the 
skin, as by this method there is less derangement of digestion. Such 
drugs as aspirin, chloral, conium and bromids are of little value. A 
plaster containing extract of opium and belladonna has been recom- 
mended, but a hypodermic injection of morphin is cleaner and de- 
cidedly more effective. The local application of heat has been tried. 
A properly fitting belt may support the liver and lessen the pain. Un- 
necessary examinations should be avoided. 

When there is jaundice the pruritus may be troublesome, and may 
require alkaline baths or the sponging of the skin with a carbolic acid 
lotion in the proportion of 1 in 50 of water, or the prescribing of small 
doses, grains 5-10 (0.325-0.65 gram), of choral hydrate, or the employ- 
ment of morphin hypodermically. 

Vomiting, which may be very troublesome, should be treated with 
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bismuth, carbonate of magnesium, creosote, dilute hydrocyanic acid, 
butyl chloral hydrate, cocain, effervescent waters, bicarbonate of so- 
dium, ice, mustard over the stomach and a hypodermic injection of 
morphin. 

Constipation is treated by salines and gentle laxatives, as cascara, 
phenolphthalein, or castor oil in capsules. Glycerin suppositories 
may be given a trial. Mention should be made of the use of potash 
salts as recommended by Dr. Bulkley. He prefers the acetate of potash. 
This is combined with cascara, extract of rumex and nux vomica. 
Should ascites become marked, tapping may be required. 

RaDIUM AND X-RAY THERAPY.—Little can be hoped for from these 
agents. They cannot remove or control the advance of the disease. In 
one case the writer found some benefit for the relief of pain by the 
employment of z-rays. 

SURGICAL TREATMENT.—The removal of the tumor has been per- 
formed a number of times, and with moderate success in some instances. 
If the operation is performed while the growth is small, and early 
in the attack, the prospects are relatively improved. Operation is futile 
when the disease is advanced, diffuse, multinodular, complicated by 
hepatic cirrhosis, or when there is an active primary growth in some 
other part of the body. 

Prognosis.—In a few cases recoveries have been recorded where malig- 
nant disease of the liver was thought to have existed. It is conceivable 
but highly improbable. When the tumor is small and is removed early, 
there is a possibility of arrest in the progress of the disease, or even of a 
cure, in primary cases in the liver, or in cases extending to the liver 
from the gall-bladder. But the diagnosis must be made by an explora- 
tory opening. If the disease has advanced sufficiently to be diagnosed 
without a laparotomy, the case is quite hopeless. The duration of life 
is brief. In primary malignant disease a fatal termination may occur 
in a few weeks, but is seldom prolonged beyond six months. When the 
disease is secondary, the outlook depends a good deal upon the activity 
of the primary tumor and its location, but the average will be about 
six months. Should the primary tumor be inactive, the patient may 
live a year or more after the liver has become involved. The onset of 
ascites or edema of the legs points to a near approach of the end. 

Pathology.— MacroscoricaL Finpines.—The macroscopical appear- 
ances vary greatly. There may be only one tumor in the liver, which, 
again, may vary greatly in size; or there may be many new growths. 
These new growths may be primary in the liver, or secondary to the 
disease in some other organ, or they may be secondary in the liver to a 
primary one in the liver itself. These tumors may be very small or 
almost fill the entire abdomen. At times they are quite firm, but in 
some instances are soft in the center. They vary in color also, are 
yellowish, grayish, or greenish from bile-staining. Sometimes the 
nodules are almost white. Some livers reveal the appearance of cir- 
rhosis, their surfaces being studded with nodules—a condition of malig- 
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nant hobnail. There is also, in some cases, a manifest degree of peri- 
hepatitis. | , 

Microscopical Finpinas.—Microscopically primary camcer of the 
laver is of three types: those arising from the liver-cells, those from the 
bile-ducts within the liver, and those that are a combination of these 
two. In the liver-cell type there is a hyperplasia of cells, which form 
nodules, and crowd upon adjacent liver tissue. The irritation appears 
first to arrange certain cells into a hepatic cord, around which the 
hyperplastic cells are grouped. The type arising from the intrahepatic 
biliary ducts is specially met with in hepatic cirrhosis. There is a pro- 
liferation of the bile-ducts, resulting in malignant cholangioma. In cir- 
rhotic livers this multiplication of biliary ducts may be accompanied 
by a hyperplasia of the liver-cells, and the mixed form is produced. 
The cells in the liver, as in other organs, accumulate into the character- 
istic rests. When the cancer is secondary in the liver, the new growth 
maintains the histological features of the primary one. 

Sarcoma of the liver is of three types: angiosarcoma, alveolar sar- 
coma, and the spindle or round-cell sarcoma. Of these types the spindle 
or round-cell variety is the only one that appears to arise from meso- 
blastic tissue and be a true sarcoma. It is very doubtful whether there 
are any instances of pure angiosarcoma or alveolar sarcoma unmixed 
with the cellular type. 
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precoous JAUNDICE—WEIL’S DISEASE 


Etiology. —This is : disease of young adults, affecting males and fe- 
males in the ratio of 9:1. ‘It is very rare among children, though’ cases 
have occurred. It is caused by the use of infected water and meat, 
but is not contagious. Infected animals, ducks, and geese may pollute 
water used for domestic and bathing purposes. The meat of diseased 
animals has communicated the infection. Epidemics have been traced 
to the water supply, and one was found to have been caused by using 
the water of a river frequented by infected ducks. Soldiers, butchers, 
and sewermen suffer most frequently. The disease prevails in the hot 
months of the year. While insanitary conditions are important as 
factors in the etiology of the disease, the real cause is an infective 
organism. Weil, Jaeger, Satterlee, Brooks, Rolleston, Libman and others 
are agreed that the Bacillus proteus fluorescens is the causative organ- 
ism. Others contend that a spirochete is the cause, while J. M. Anders 
is of the opinion that different organisms may be the exciting agents. 
Inada and his co-workers regard the Leptospira icterohemorrhagica as 
the cause. 

Symptomatology.—Ciinica, Hisrory.—The onset of the disease is 
sudden and marked by fever, rigors, malaise, loss of appetite, weakness, 
diarrhea, headache, thirst, dizziness, pains in the back and limbs, dis- 
turbed sleep, delirium and drowsiness. After the third day there is 
jaundice. The urine is dark and contains bile. Sometimes there is 
vomiting, and constipation may take the place of diarrhea. The tongue 
is coated. There may be abdominal pains. Improvement usually occurs 
from the fifth to the tenth day, and after a few days of convalescence 
there may be a relapse with a return of the symptoms. The jaundice 
may last about two weeks and recovery is slow, there being marked de- 
bility. The pains in the back and limbs may be so severe as to over- 
shadow the other symptoms. The muscles may be extremely tender 
to pressure, and the patient may find it very difficult to make any move- 
ment, There may be various skin disturbances, as herpes, urticaria, or 
erythema. Epistaxis, hemoptysis or other hemorrhages may occur. 

PuysicaL Finpinas.—Early in the attack the liver becomes enlarged 
and is tender to pressure. The spleen is also enlarged. The abdomen 
may be tender to pressure. The temperature rises above normal with 
the invasion of the disease, and reaches 104° F. (40° C.). With the 
subsidence of the disease it gradually falls, reaching normal about 
the tenth or twelfth day. The pulse is weak and varies from 110 to 120 
or more per minute; but as the jaundice deepens it generally becomes 
less frequent. The presence of nephritis, which is constant in the dis- 
ease, is revealed by the urine containing albumin, casts, and often blood. 
It also contains bile and bile acids. The nephritis is concurrent with 
the enlargement of the spleen, and the albumin disappears from the 
urine slowly. 
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LABORATORY Finpines.—Bile coloring, bile acids, casts, and blood- 
corpuscles are found in the urine. The most important finding is the 
presence in the viscera and the urine of the Bacillus proteus fluorescens. 
When this organism is cultured and injected into animals, it gives 
rise to acute degenerative changes in the liver and kidneys. This or- 
ganism is not found in other forms of jaundice. 

Diagnosis.—An acute febrile disease with jaundice, severe muscular 
pains, enlarged liver and spleen, occurring in epidemics, should enable 
one to make a diagnosis. It can be distinguished from relapsing fever 
by the presence of the Sprocheta obermeiert in the latter. The sur- 
roundings should differentiate it from yellow fever. The reduced liver 
dullness of acute yellow atrophy contrasts with the large liver of Weil’s 
disease. Typhoid fever rarely presents the degree of jaundice of this 
disease, and the finding of Bacillus typhosus should clear up any doubt. 
The sudden onset in Weil’s disease and the gradual invasion of typhoid 
fever should also be remembered. Catarrhal jaundice is a local dis- 
ease, while infective jaundice is a general disease with considerable 
fever, and a number of cases occur at the same time. No doubt some 
fatal cases of Weil’s disease have been regarded as acute yellow atrophy, 
while some of the cases that have been diagnosed as the latter disease, 
ending in recovery, have been examples of Weil’s disease. 

Treatment.—The treatment is the same as that for catarrhal jaundice. 
Rest in bed, a milk diet, and the drinking of water freely. Large 
enemata have been recommended. A gentle saline aperient when there 
is constipation should be given. Mild intestinal antiseptics find favor 
with some, such as calomel, grain 1/20 (0.0033 gram), salol, grains 5 
(0.325 gram), beta-naphthol, grains 3-10 (0.195-0.65 gram), bismuth 
salicylate, grains 5-15 (0.325-1 gram), or thymol, grain 14-2 (0.032- 
0.13 gram). Alcoholic beverages should be forbidden. Inada and his 
associates have recommended immune serum. It is given intravenously 
in doses of minims 7 (0.42 ¢.c.) per kilo body weight. It is effective 
only if given in the early stage of the disease. The subcutaneous method 
is not so satisfactory. 

Prognosis.—The mortality varies with the locality, the race, the 
severity of the attack. It may vary in different epidemics; thus it may 
range from 10 to 60 per cent. In Europe it is less severe than in Asia 
and Egypt. 

Pathology.—The liver is generally enlarged and is bile-stained; 
there is cloudy swelling of the liver cells; there may be degenerative 
ehanges and fatty metamorphosis, similar to that found in acute yel- 
low atrophy, and the mucous membrane of the ducts may give evidence 
of degeneration. The spleen is enlarged and may contain hemorrhages. 
The kidneys are stained with bile-pigment; the cells are undergoing 
cloudy swelling, and there is tubal nephritis. Hemorrhages may be 
present in the skin in various organs, and in the mucous and serous 
membranes. The heart-muscle is weakened, and softening and cloudy 
swelling have been observed in fatal cases. 

Historical Summary and Distribution —In 1865 Weiss described an 
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epidemio of jaundice which he called ‘‘infective jaundice.’* In 1886 
Weil gave an account of some cases of jaundice under the heading ‘‘A 
Peculiar Form of Acute Infectious Disease Characterized by Jaundice, 
swelling of Spleen, and Nephritis.’’ The paper attracted much atten- 
tion; but the author was in doubt whether to regard the condition as 
a modification of other infections or as a new disease. Most French and 
a considerable number of English writers hold to the former view. The 
opinion is steadily gaining ground that it is caused by the Bacillus 
proteus. It is more prevalent around the Mediterranean Sea than else- 
where, and the Greeks are specially liable to it. It has also been called 
‘ffebrile jaundice,’’ ‘‘bilious typhoid,’’ and ‘‘icterus epidemicus.’’ It 
has been known to exist since the beginning of the eighteenth century. 
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ACUTE YELLOW ATROPHY OF THE LIVER 


(Icterus Gravis, Typhoid Icterus, Acute Parenchymatous Hepatitis, Es- 
sential Hemorrhagic Icterus, Parenchymatous Degeneration of the 
Inver) 


Etiology.—Prepisposina Causes.—Sex.—In the case of children, 
males are attacked more frequently than females, the ratio being about 
3:1. In the case of adults, females suffer twice as frequently as males. 

Age.—Half the number of cases occur between the ages of 20 and 
30 years of age, and four-fifths between 10 and 40 years of age. Slightly 
under one-fifth of the cases appear in persons less than ten years old. 
The subacute type is generally met with among children. 

Worry.—A certain number of cases of acute yellow atrophy of the 
liver have been preceded by mental anxiety; but it has not been es- 
tablished that this occurs sufficiently often to make it bear the rela- 
tionship of an actual predisposing cause. 

Pregnancy.—It is admitted that pregnancy is a predisposing factor 
in the etiology of the disease. Pregnancy appears to render the liver 
very susceptible to morbid influences and changes. The disease usually 
appears after the seventh month of pregnancy. 

Alcoholism.—The disease has been observed in some cases to follow 
both the acute and chronic abuse of alcoholic liquors. The abuse of 
alcohol may lower the vitality of the liver cells and render them more 
liable to be attacked by other toxic agencies, making the development of 
yellow atrophy possible. 

Infections—The disease has been observed to follow influenza, ty- 
phoid fever and syphilis. It is most likely that these infections reduce 
the resistance of the liver to toxins produced in the intestinal canal. It 
has not been proven that any of these infections do more than act as 
predisposing influences. The real infection causing the disease may 
in this way be given an opportunity to attack the liver. 

Lwer Disease —There is a well-marked connection between this dis- 
ease and previous and existing disease of the liver. Yellow atrophy 
may in this way be a terminal phase of catarrhal jaundice, cirrhoses, 
gall-stones, venous engorgement, or hepatitis. The impaired condition 
of the liver under such circumstances renders it liable to an attack by 
streptococcic infection. 

Toxic Agents.—lIt is well Known that chloroform, ethyl chlorid, ether, 
and phosphorus, may act injuriously upon the liver. Poisonous doses 
of these agents have been followed by jaundice, but there are .reasons 
for regarding such a condition as differing from true yellow atrophy. At 
most, they could only be predisposing agents. The combined action 
of chloroform and certain bacteria has caused a condition very similar 
to yellow atrophy. The jaundice of phosphorus-poisoning very closely 
resembles yellow atrophy, and it has been held by many that the two 
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conditions are identical, This is not correct, as there are differences 
in the morbid anatomy and the clinical course of these two types of 
jaundice. 

Exciting Causs.—Several views have been set forth as to the exciting 
causes of acute yellow atrophy. One of these is that it is an acute in- 
flammation of the liver, causing destruction of the secreting elements. 
Another view is that it is a general disease in which the breaking down 
and necrosis of the hepatic cells is only an incident or result. Still an- 
other view is that it is a disease sur generis, and the result of a special 
infection that kills the liver cells, enabling their own ferments to dis- 
solve them—a true autolysis. This view explains the clinical course of 
the disease, and the pathological findings. In all other forms of jaundice 
produced by toxic agents there is enlargement of the liver, whereas in 
acute yellow atrophy the special feature is rapid reduction in the size 
of the organ, due to the disappearance of its cells. 

What this special infection is has not yet been determined. Vari- 
ous organisms have been found in the liver of those dying of acute yellow 
atrophy, but none of them can be regarded as causative. The colon 
bacillus has been most frequently found, but staphylococci, pneumo- 
cocci, and streptococci have also been present. All of these, however, 
are found in cases of disease of the liver without the clinical and patho- 
logical findings of acute yellow atrophy. It would, therefore, seem that 
search must be made for some other bacterium, or coceus. Along this 
line must also be sought a true therapy. 

Route of Infection—This is not known, but the weight of evidence 
favors the intestinal canal as the primary seat of infection, and the 
portal circulation as the carrier. This is borne out by the absence of 
any apparent point of primary inoculation, such as the tonsils, or a 
wound anywhere. The mode of onset and the progress of the illness 
point to an acute infection of intestinal origin. 

Symptomatology.—CuinicaL History.—Mode of Onset.—The mode 
of onset is much the same as in an ordinary attack of catarrhal jaundice. 
There is loss of appetite, a feeling of malaise, usually some vomiting 
and constipation, a slight rise in temperature, some tenderness over the 
liver on pressure, the tongue is coated, and in a day or two jaundice 
makes its appearance. The pulse is slow—60 to 70 per minute—and 
the respirations normal. This condition lasts for a variable period; 
but at the end of a week or less to several weeks there develop symp- 
toms of a very serious character. The patient becomes drowsy or coma- 
tose, may be very noisy or delirious, even maniacal, and the pupils are 
widely dilated. The jaundice becomes deeper, and the color may be 
greenish, the tongue is,dry and brown, the vomiting is severe and re- 
peated,”and the pulse becomes frequent and weak. The respirations be- 
come quickened, and, as the case progresses, the vomiting may become 
almost continuous, the temperature usually falling below normal, though 
it sometimes rises above 105° F. (40.5° C.). The stools are dark and 
offensive, and both the vomit and the feces frequently contain blood. 
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The patient passes into a state of muttering delirium which may ter- 
minate in coma or convulsions. It should be noted that some cases run 
a chronic course of several months. 

Symptoms During Progress of Disease —Objectiwe Symptoms.—The 
appearance of the patient clearly indicates his diseased condition, and 
this condition can be readily recognized by the listless attitude or 
the delirious actions which are often apparent. The onset of jaundice 
is an early feature of the disease, and resembles jaundice from other 
causes at first, but, as the disease passes into the second stage, the color 
changes and becomes greenish. The urine is dark and contains bile col- 
oring matter and gives a reaction with Gmelin’s test; but as the disease 
becomes more serious and enters the terminal stage,°the urine usually 
becomes very dark; the reaction to tests for bile is frequently faint, or 
may be absent. The coated tongue and vomiting, which is very constant, 
and may contain blood, will attract attention. Toward the end diarrhea 
may occur, the stools containing blood and bile. There may be mus- 
cular twitching, subsultus, spasm, or paralyses, and there may also 
be squint. 

Subjective Symptoms.—From the inception of the attack there is 
marked discomfort in the epigastrium, nausea, and malaise. These are 
often very frequent in the early stage and constantly present in the 
later stage. There is a feeling of intense depression, which is lost in 
the increasing delirium and mental derangement. The patient does not 
complain of pain, except headache, which usually is intense in the late 
stage. Marked photophobia often develops. Muscular pains may be 
present. 

PuysicaL Finpines.—(a) Observation.—The very ill appearance of 
the patient together with the jaundice should direct the attention to 
the true condition during the first few days of the attack. By the end 
of a week the change of color to a greenish tint and the presence of 
pronounced nervous symptoms, such as delirium, muscular movements, 
stupor, coma, mania, or the typhoid state, remove all doubt regarding 
the nature of the disease. The development of symptoms closely re- 
sembling those of meningitis adds to the certainty of the diagnosis. 
The tongue becomes dry, brown, and tremulous, and the teeth are cov- 
ered with sordes. Strabismus may occur and, as the attack goes on, 
the pupils become very widely dilated. The respirations gradually in- 
crease in frequency, become irregular, and, finally, stertorous. There 
may be a reddish rash on the skin, and subcutaneous hemorrhages are 
not infrequent. There may also be epistaxis and swelling of the joints. 
Other hemorrhages, such as those of the retina, hematuria, or metror- 
rhagia may be met with, and pregnant women abort. 

(6) Palpation and Percussion—The pulse in the early stage is usu- 
ally slow—about 60 to 70—but later on it becomes weak, quick, and fre- 
quent. There is generally some degree of epigastric tenderness on pres- 
sure. As the disease progresses, and especially in the second stage, 
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reduction in the area of dullness may occur very rapidly in the grave 
stage of the disease, inasmuch as it decreases from five or six inches 
in health to one or two inches. In rare instances the liver becomes 
enlarged before the stage of shrinkage begins. In cases of yellow atrophy 
supervening upon disease of the liver with enlargement, the disap- 
pearance of hepatic dullness does not occur to the same extent as in 
ordinary cases, though even in these there is some reduction. Liver 
tenderness may become very marked in the grave period of the dis- 
ease. The lessening of the area of dullness is due to reduction in the 
size of the liver which begins in the left side, and to the softened con- 
dition of the organ, permitting it to recede from the body wall and 
allowing the intestines to intervene. Flatulence occurs in all cases and 
in most it becomes a prominent feature, rendering the mapping out of 
the liver difficult. The spleen is found enlarged in 50 per cent. of 
the cases. 

LABORATORY Finpines.—The Blood.—In the blood an excess of the 
amino-acids is found as well as in the urine. Tyrosin has been found 
in larger amounts than the breaking down of the liver would warrant; 
and it has been thought that its presence is due to the failure of the 
liver to deal with the protein bodies brought to it. The concentration 
of the blood gives rise to an apparent increase in the number of red 
corpuscles; and sometimes there is a moderate leukocytosis. Bile-pig- 
ments have been found in the blood and its coagulation time delayed. 
The colon bacillus has sometimes been found in the blood; otherwise 
its bacteriology has been negative. The alkalinity of the blood is low- 
ered. 

The Urine—The urine is generally reduced in amount and varies 
in specific gravity from 1.015 to 1.030. It is dark and gives a reaction 
for bile-pigments, and contains an excess of urates. The dark color of 
the urine may be caused by other than bile-pigments; ¢.e., Gmelin’s test 
may prove negative, the coloring agent being urobilin. Bile acids have 
been found in some cases, but they are usually present only in traces, 
and may be altogether absent. Sugar is not found, but albumin and 
casts are often present in small quantities. The nitrogen excretion in the 
urine may be normal, increased, or diminished. The fall may be due 
to a lessened intake of proteins, and the increase may be the result of 
disintegration of the liver cells. The urea is decreased and the am- 
monia is increased. The urea should eliminate in health 80-90 per 
cent. of the nitrogen of the urine, but in yellow atrophy the amount 
may fall to 60 or even a lower percentage. The ammonia rises from 
the normal 5 per cent. to 20-35 per cent. It is highly probable that 
the ammonia is carried out in combination with acids and is not used 
for the formation of urea. Leucin and tyrosin were at one time re- 
garded as very significant of yellow atrophy; it is now recognized that 
both are present in the urine in about 50 per cent. of the cases, and 
that one or the other is present in about 72 per cent. They are both 
absent from the urine in about 28 per cent. of the cases. When absent 
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from the urine, however, they are found in the liver. It may be neces- 
sary to concentrate the urine to obtain these bodies. They are formed 
by the breaking down of the liver cells. When uric acid is found in 
excess it is due to the hydrolysis of nuclear tissue while the dissolution 
of necrotic tissue is taking place. The amino-acids are found in excess in 
the urine, 

The Vomit and Feces.—These very frequently contain blood. Bile 
may also be found in the vomit. In the feces bile is always present, as 
the biliary tubules are not so completely occluded as to prevent a certain 
amount of the bile reaching the intestinal canal. 

Diagnosis.—The acute onset of jaundice without a history of ob- 
struction, the rapid increase in the symptoms, and the severe nervous 
disturbances that develop about the end of the first week, accompanied 
by violent vomiting, are sufficient to justify the diagnosis of acute yellow 
atrophy. 

Care should be taken to distinguish it from the icterus gravis as a 
terminal stage of other forms of jaundice, and the jaundice caused by 
phosphorus-poisoning. In these varieties of jaundice there is enlarge- 
ment of the liver, whereas in acute yellow atrophy the area of liver 
dullness is lessened. In phosphorus-poisoning the gastric symptoms 
are severe at the beginning, but in yellow atrophy they come on later. 
In phosphorus-poisoning the initial period is followed by a more or less 
quiescent period before the jaundice sets in. In yellow atrophy there 
is no such period. Phosphorus may be found in the contents of the 
stomach. 

Association with Other Diseases.—Acute yellow atrophy may be a 
terminal stage of other types of jaundice, such as that caused by syph- 
ilitic disease of the liver, the jaundice occurring during pregnancy, or in 
eases of unrelieved obstruction, or in chronic cases of catarrhal inflam- 
mation of the biliary tubes. The spleen may be enlarged and softened, 
the heart-muscle is softened and shows cloudy swelling, the gastro-in- 
testinal tract is frequently inflamed, the lymph-glands in the fissure 
may be enlarged, the meninges often reveal hemorrhages, and the kid- 
neys are swollen and bile-stained. 

Treatment.— PROPHYLAXIS.— With a view of lessening the liability 
to acute yellow atrophy, all forms of jaundice should be carefully treated, 
with the object of shortening their duration and controlling toxemia. 
Each form should receive appropriate treatment. Cases associated with 
syphilis must be given specific treatment. Cases caused by obstruction, 
and chronic catarrhal cases ought to be given the benefit of surgical 
measures. Cases occurring during pregnancy may call for the serious 
consideration of terminating gestation. As a further means of obviating 
the onset of icterus gravis or acute yellow atrophy, all cases of jaundice 
should be confined to bed for a time and restricted to a suitable diet, and 
the alimentary canal regulated. The general care of acute yellow 
atrophy does not differ from that for jaundice arising in connection 
with other diseases. 


214b LIVER, GALL-BLADDER AND BILIARY DUCTS 


GENERAL MANAGEMENT.—Diet.—Milk in some form must be the es- 
sential in the diet. It may be peptonized, or made into junket, or whey 
may be given, or buttermilk may be tried. It may be well diluted with 
some effervescent water, or flavored with tea or coffee. Gruels may also 
be tried and these may be predigested. Some of the prepared foods, 
such as are used for children and invalids, may also be ordered. Sugar 
and chocolate may help to prevent or lessen the acidosis. Mild alkaline 
waters should be used freely, such as Vichy, and ordinary plain water 
should be drunk in as large amounts as possible. When the stomach 
rejects all nourishment recourse should be had to enemata, and malted 
milk, whey, white of egg, and dextrose in turn may be employed. All 
acids should be avoided. 

Treatment of Symptoms.—For the uae dilute hydrocyanic acid, 
cocain in small doses, or small amounts of morphin hypodermically may 
be tried. Calomel, grain 1/10 (0.006 gram) every hour for eight or ten 
doses, may relieve the nausea and vomiting. A large sinapism over the 
stomach and liver has been found useful. For the delirium and sleep- 
lessness recourse should be had to tepid sponging and an ice-bag to the 
head. A small dose of morphin is preferable to the bromids, veronal 
or trional by mouth. Chloral and all drugs yielding chloroform 
should be avoided. Veronal may be given in doses of grains 5 (0.325 
gram) repeated as required. The constipation is best remedied by mod- 
erate doses of cascara, some saline, or calomel. Large bowel washes 
will relieve the constipation and also help to lessen auto-intoxication. 

SPECIFIC THERAPY.—There is no specific treatment known. As a 
means of preventing autolysis of the liver cells horse serum has been 
tried and found helpful. With the object of reducing the risk from 
acidosis, bicarbonate of soda is recommended in dram doses (4 grams) 
three or four times daily by the mouth, or 3 drams (12 grams) in one 
pint of warm water by enema. This amount may also be given in- 
travenously. A saline solution may be given subcutaneously or intra- 
muscularly to control the toxemia. 

MEDICINAL TREATMENT.—When they can be retained, beta-naphthol, 
grains 5 (0.325 gram), urotropin, grains 5-10 (0.325-0.65 gram), salicy- 
late of bismuth, grains 5-15 (0.325-1 gram), sal ammoniac, grains 5 
(0.325 gram), may be given as intestinal antiseptics. For the same pur- 
pose one-half to one pint of a sweetened mixture of acetozone (1 in 2,000 
parts water) may be drunk daily. 

MANAGEMENT OF CONVALESCENCE.—When recovery does occur, the 
utmost care must be exercised to prevent a relapse or the passing into 
the prolonged subacute type. The environments should be the best, 
the diet selected with the greatest care, the functions of the body regu- 
lated, all excesses avoided, and a lengthy period of rest advised. 

Prognosis.—The disease igs not invariably fatal. This always leaves 
the possibility of a recovery with a much damaged liver, and the liabil- 
ity to relapses and death. 

Pathology.—MacroscoricaL Finpines.—The first thing that attracts 
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notice is that the liver is greatly reduced in size. In many cases this 
reduction is almost to half the normal weight. When yellow atrophy 
is a terminal stage of some other form of jaundice in which there has 
been enlargement of the liver, thig process of reduction is apparent. 
Fatal jaundice within this reduction in size is an icterus gravis termina- 
tion, but is not true yellow atrophy. The left lobe usually suffers most. 
In consistency the liver is soft and flabby, and doubles readily upon 
itself. The surface is smooth, but wrinkled, and the capsule is loose, 
owing to the wasted condition of the liver substance. It can be easily 
peeled off. The surface is sometimes mottled with reddish areas. When 
kept for some time the surface is covered with leucin and tyrosin crystals. 
The surface, when removed from the body, has a greenish-yellow color. 
The cut surface is bright yellow and may present reddish-brown areas. 
The yellow is due to bile staining. The reddish-brown areas are firmer, 
and are the result of an effort at repair or regeneration, and the longer 
the patient lives the more marked this change becomes. In these areas 
the fat and dead cells have been absorbed, leaving the fibrous tissue and 
the blood-vessels. These areas are depressed below the level of the 
yellow areas. The gall-bladder contains bile often mixed with thick 
mucus, and the larger tubes frequently contain only thick mucus. 

MIcROSCOPICAL FINDINGS.—Scrapings from the cut surface reveal de- 
generated cells, and leucin, tyrosin, and xanthin crystals. First the 
liver cells become fatty and swollen. This is followed by bile staining, 
granular degeneration, and a breaking up of the nuclei. Capillary 
hemorrhages are seen. As the degeneration increases the cells cease to 
stain. The necrosis begins in the intermediate portion of the lobule 
and extends toward the intralobular vein. The small bile-ducts are 
inflamed and more or less occluded by an accumulation of proliferated 
epithelium, thick bile and mucus. At the margin of the lobules may be 
seen columns of cells arranged around tube-like structures. This is 
an attempt at regeneration. In the firmer red areas nothing can be 
found but the vessels and connective tissue enclosing a few nuclei and 
red blood-corpuscles. In some cases the necrosis is so complete that the 
section cannot be recognized as liver tissue. <A small-celled infiltration 
may be noticed around the portal veins and extending into the margins 
of the lobules. | 

In those cases that run a chronic course, there is evidence of regenera- 
tion as well as of atrophy. There is a proliferation of liver cells and 
bile-ducts grouped into nodules that give the appearance seen in cir- 
rhosis. The surface of the liver, in such cases, is studded with nodules 
of varying colors, yellow, or whitish, but are often greenish or brownish 
from bile staining. These nodules may become quite large, and in their 
formation are surrounded by fibrosis. No definite line can be drawn 
between these changes in subacute yellow atrophy and in acute cirrhosis. 
The morbid histology of the two diseases appears to be identical. 

In cases that are not too acute the liver cells multiply by a process 
of division of their nuclei. These new cells are arranged in tubular 
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columns, and assume the form of nodules through the hyperplasia of 
other tissues. There appears to be a hyperplasia both of the liver cells 
and of the interlobular bile-ducts, all of which is an attempt to make 
good what the disease has destroyed. 

History and Distribution.—The disease was first described by Bal- 
lonius about 1600. Bright gave a good description of the condition in 
1836, with an exeellent illustration of the appearance of the liver. In 
1842 Rokitansky named the disease ‘‘acute yellow atrophy.’’ The dis- 
ease is rare but met with in all countries. 
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The term jaundice (icterus) has been used in clinical medicine to 
designate the abnormal yellow or greenish discoloration of the skin, 
mucous surfaces, tissues and fluids of the body by bile-pigment. This 
has usually been considered the result of obstruction of some sector of 
the bile-passages with reabsorption into the blood or lymph-stream of 
bile-pigment previously excreted by the liver-cells. 

This conception may now be properly expanded to include those dis- 
turbances in the metabolism of the pigments of the hemoglobin-bile- 
pigment series (pigments containing the pyrrol nucleus) which result 
in a positive balance in retained pigment. 

It is conceivable that metabolic disturbances of the pigments of this 
series may occur as a result of a deficiency in the elements forming 
them, resulting in a negative balance. The conception of a negative 
balance in bile-pigment is only theoretical, and no application of it has 
been made in clinical medicine. Such a negative balance, not being 
obvious or detectable by clinical tests so far devised, would elude the 
observation of the present day clinician. ' 

Those disturbances which result in general pigmentation of the body, 
often associated with toxic symptoms (cholemia), due to gross obstruc- 
tion of the bile-ducts (obstructive jaundice) are comparatively well 
known. But even here the réle played by the various components of 
the reabsorbed whole bile (pigments, bile-salts, and other products of 
liver secretory activity) is not so well known. The disturbances result- 
ing from more or less complete destruction of the functionating liver- 
cells, with jaundice due to more or less complete suppression of liver 
function, are little known from a physiological and chemical standpoint. 
The best-known examples of this type are those of the most severe 
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grades, such as acute yellow atrophy and the jaundice of yellow fever, 
the general clinical and pathological manifestations of which have been 
known for years. Finally, there are disturbances in pigment metabolism 
resulting in general pigmentation of the body as the result of the libera- 
tion of great quantities of pigment of this series, yet without obstruc- 
tion of the bile-passages and usually also without toxic symptoms (hemo- 
lytic icterus). These last disturbances are not so well known from a 
clinical standpoint, and the mechanism of their occurrence is still 
obscure. 

Since 1847, when Virchow’s first demonstration, i.e., that some of 
the pigment crystals in old hemorrhagic areas were identical with 
bilirubin, opened up the possibility of bile-pigment being of extrahepatic 
origin, experimental work with bile-pigment has been constantly in 
progress. At the present time the jaundice problem centers around the 
problem of pigment metabolism. Experimental work with bile-pigment 
has been exceedingly difficult, the results being often conflicting and 
contradictory and difficult of interpretation. 

It is impossible to reconcile the old clinical conception that all 
jaundice is merely mechanical in nature, due to obstruction of some 
part of the bile-tract and reabsorption of bile-pigment in the liver, 
with the results of recent accurate clinical and experimental observations. 
For example, the theory of the pathogenesis of critical attacks of chronic 
hemolytic icterus was made to conform to the pathology of the autopsy 
room. Such attacks of jaundice, associated with a corresponding grade 
of acute anemia, have often been carefully described from a clinical 
standpoint. Tremendous amounts of bile-pigment have been found to be 
eliminated, largely by the liver as bile. The condition was formerly 
considered to be of hepatic origin, without account having been taken 
of the possibility of extrahepatic origin of the pigment or of the physio- 
logical and chemical processes which might have taken place in metab- 
olism before the pigments reached the liver. 

It is conceivable that a close relationship may exist between most, 
if not all, of the pigments of the body; a relationship may certainly be 
assumed between those of the hemoglobin-bile-pigment series. The 
trend of clinical and experimental observation would make such an 
hypothesis seem likely. That these chemical interchanges among the 
pigment bodies (pigment metabolism) are of fundamental importance 
to the economy, is evident from the importance of the function of one of 
the series, namely, hemoglobin. That their volume is large is evident 
from the amount of pigment thrown off in the stools, probably repre- 
senting the daily turnover of pigment in the body. 

The idea suggests itself that in dealing with bile-pigment we are 
dealing with only one of a chain of fundamental substances required 
in the metabolism of the body in general and not associated with the 
processes of digestion, as was formerly thought. This conception must 
include a consideration of the prepigment ‘‘building stones’’ and their 
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synthesis into the pigments of the hemoglobin-bile-pigment series, as 
well as their catabolism and elimination from the body. 

It is conceded that a complete and: well-rounded clinical conception 
of jaundice in the broad sense, including a clinical knowledge of the 
metabolism of hemoglobin and bile-pigments with their deviations from 
the normal, is not possible at the present time; nor will it be possible 
until a better understanding of these processes has been established. On 
the other hand, a mass of experimental evidence has accumulated of 
which advantage should be taken in clinical medicine. Such evidence 
leads away from the conception of jaundice as limited to the obvious 
obstructive types, and toward a broader conception which includes the 
less-known types of jaundice associated with hemolytic processes, dis- 
turbances in splenicohepatic chemical relations, pigment metabolism 
and, finally, disturbances in liver function. 

While the whole subject of jaundice is still in process of elucidation, 
an attempt may be made to formulate a working hypothesis for ita 
clinical interpretation. It must be remembered that such an hypothesis 
based upon incomplete experimental data may be found inadequate 
when imperfectly understood, until fundamental questions of physi- 
ology are solved. 

Experimental Work on the Jaundice Problem.—A presentation of 
the subject of jaundice at the present time, to be complete, must include 
the results of such experimental work as seems to throw light upon the 
problem. This applies particularly to the question of the metabolism 
ef the bile-pigments and bijle-acids, the extrahepatic origin of bile- 
pigment and the mechanism of the reabsorption of bile from the liver. 
While the amount of literature upon these subjects is enormous, 
much of it is reiteration and only a few facts are established. These 
should be brought to bear upon the clinical conception of jaundice. 
While much remains to be done before anything like a complete under- 
standing of the physiology of the bile-pigments, and their deviations 
from the normal, is established, enough is known to render some of the 
accepted clinical ideas untenable. 

Many technical difficulties are encountered in working on the jaundice 
problem. Bile-pigments are exceedingly difficult chemical substances 
with which to work. They are sensitive to light, heat, atmospheric 
eenditions and, especially, to most reagents, such as oxidizing and reduc- 
ing agents. They are difficult to obtain in the pure crystalline form. 
Most of them are not readily soluble and when dissolved are subject 
to rapid change. 

The chemical tests for bile-pigments used in clinical medicine are 
unsatisfactory. They depend for the most part upon color phenomena 
produced by the oxidation of bilirubin, the degree and rapidity of which 
eannot be controlled. Such color tests cannot be applied in the: quan- 
titative estimation of bile-pigment, unless a large allowance is made 
for technical error. Simple matching of colors, as in the use of a 
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colored wedge or colorimeter, is inaccurate, since the color of the 
specimen depends upon the degree of oxidation, which is allowed to 
proceed for an arbitrary period before comparison, As this oxidation 
is variable and readily affected by extrinsic factors, quantitative estima- 
tions depending upon it are probably not accurate. 

The spectroscopic, quantitative tests for urobilin are likewise open 
to criticism. In preparing the specimen for examination, oxidation is 
allowed to continue for an arbitrary time, but other uncontrolled and 
even unknown factors affecting the degree of oxidation may vary in 
different specimens. The spectroscopic tests are open to the further 
criticism that the end-point, depending upon the extinction of the char- 
acteristic absorption band, is difficult to determine, and is at best only 
approximately correct. 

Certain preconceived and apparently fixed ideas which have domi- 
nated the jaundice problem have delayed progress. The idea of the 
circulation’ of bile-pigment, for the existence of which there is not the 
slightest convincing evidence, has been generally accepted as a fact. 
The theory of the hepatogenous origin of all bile-pigment, whether or not 
correct, has directed attention to the liver, which does not lend itself 
readily to experimental research. And, finally, the idea of the intes- 
tinal origin of urobilin has been accepted as a fact, although the experi- 
mental results could hardly be interpreted as supporting such an 
hypothesis. 

On account of the great diversity of the fields of research into 
which the jaundice problem enters, additional diffteulties are encoun- 
tered. These fields require a corresponding diversity of technical 
knowledge—for example, in regard to liver function, pigment and iron 
metabolism, blood destruction, the effect of osmotic disturbances of the 
red blood-cells, and the circulation of the bile. These and other problems, 
as yet incompletely understood, have a bearing upon the jaundice 
problem. 

Until the function of the liver and the spleen, and the metabolism . 
of the hemoglobin-bile-pigment series of pigments are better Buon, the 
clinical conception of jaundice must remain incomplete. 

Virchow, in 1847, advanced the idea of the identity of neaatoniie 
and bilirubin. He showed that the rhomboid tablets and needle-like 
crystals found in old hemorrhages gave a positive Gmelin test for bile- 
pigment. This fact has since been sufficiently substantiated, but 4 
controversy arose and is still in progress, as to the importance of this 
finding in its relation to the jaundice problem. It demonstrates beyond 
any question the possibility of bile-pigment being formed from blood- 
pigment without the intervention of the liver. Virchow concluded that 
there were two types of jaundice, hepatogenous and hematogenous. 

Vierordt, in 1873, first described and developed the spectroscopic 
method for the quantitative estimation of bile-pigment. In 1879 Vos. 
sius injected pure crystalline bilirubin intravenously into bile-fistula 
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dogs whose common bile-ducts had been ligated and resected, and ob- 
tained an absolute and relative increase in both the amount of whole 
bile and bile-pigment. This finding was later substantiated by Tarcha- 
noff, Stadelmann, Hoppe-Seyler, and, more recently, by Whipple and 
Hooper. 

Tarchanoff, working under the direction of Hoppe-Seyler on hile. 
fistula dogs, found that bile-pigment excretion was much increased by 
the intravenous injection of distilled water and still more increased 
by the intravenous injection of bilirubin or hemoglobin solutions. In 
these experiments bile-pigment was not found in the urine. He con- 
eluded that the liver rapidly removes both bile-pigment and hemoglobin 
from the blood stream, excreting it as bile-pigment. 

Stadelmann, in 1891, published an excellent monograph on icterus 
in which he summarized the jaundice problem up to that date. He 
repeated the experiments of Vossius and Tarchanoff, added much that 
was new as a result of his own experimental work along the line of 
the so-called hemolytic type of icterus (as in toluylendiamin poisoning, 
phosphorus poisoning, and in arseniureted-hydrogen poisoning), and 
finally formulated a theory as to the origin of jaundice. This monograph 
remains to-day one of the best presentations of the subject of jaundice 
that has appeared. While Stadelmann’s experimental work has been 
substantiated by subsequent workers, his conclusions must be modified 
to some extent to conform to the results of later experiments. Stadel- 
mann came to the following general conclusions: 


(1) Hematoidin and bilirubin are identical. The pigment found 
in old hemorrhages is not all pure hematoidin. 

(2) The secretion of bile-pigment and the secretion of bile-salts 
are two independent functions of the liver, with little or no relation to 
each other. When one is stimulated the other is apt to be depressed. 

(3) The amount of whole bile secretion depends upon various 
factors aside from the functional activity of the liver-cell, such as 
blood-pressure, stimulation of the vasodilator nerves, increased circula- 
tion of blood, the administration of whole bile or bile-salts by mouth, 
and diet. The secretions of bile-pigment and bile-salts may or may not 
vary with the total amount of bile secreted and do not parallel each 
other. The administration of whole bile or bile-salts by mouth increases 
the secretion of bile, but the total amount of bile-pigment secreted 
remains indifferent. When abnormal amounts of bile-pigment are 
excreted, as in hemolytic icterus, phosphorus- and toluylendiamin- 
poisoning, the amount of bile excreted is apt to be greatly diminished, 
the bile then becoming a thick, tenacious secretion, ‘‘polycholie,’’ which 
offers much resistance to its passage through the smaller bile-radicles, 
in which the pressure is known to be very low. This may, and probably 
does, result in the obstruction and reabsorption into the blood stream 
of bile-pigment as well as of other excretory matter. The production 
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of jaundice in certain types of hemolytic icterus is explained on this 
hypothesis, and it is concluded that such ‘‘hematogenous jaundice’’ is 
after all hepatogenous in origin. 

(4) Both free hemoglobin and bile-pigment are rapidly excreted 
from the blood stream by the liver as bilirubin, the former requiring 
more time for its complete removal. Stadelmann expressed his belief, 
which he states he was not able to prove, that the change from hemo- 
globin to bilirubin occurs only in the liver. He was able to demonstrate 
the ability of the liver to excrete as bilirubin great quantities of hemo- 
globin from the blood-plasma, the amount of whole bile being meanwhile 
greatly diminished. 

(5) In hemorrhagic states with hemoglobinemia and hemoglobi- 
nuria, free hemoglobin rarely if ever appears in the bile. From this fact 
it is concluded that the liberated hemoglobin is changed to bile-pigment 
by the liver-cells. 

(6) The average bile-pigment excretion in dogs was estimated 
to be 0.01 gram (1/6 grain) per kilo per day. 

(7) The color of the urine is not dependent upon the reabsorption 
of bile-pigment from the intestine. It is the same in bile-fistula dogs 
where the common bile-duct is obstructed, as it is in normal controls. 


Minkowsky, in 1892, from studies of the pathology of toxic jaundice, 
came to the conclusion that jaundice results as an anomaly of liver 
function. Under these pathological conditions the bile is diverted by 
the liver-cells into the blood capillaries and not into the bile capillaries, 
reversing the normal order (parapedesis or paracholia). 

Pick, in 1893, working on certain forms of hemolytic Jaundice, con- 
eluded that the bile became so greatly thickened in these conditions 
that it of itself effectually obstructed the finer bile-passages. 

Eppinger, in 1902, reported a study of the histologic changes in 
livers of various types of jaundice and came to the conclusion that al! 
jaundice could be explained on a mechanical basis, He explained the 
sequence of events as follows: 


(1) Stasis ur the bile capillaries, 

(2) Dilatation of the bile capillaries, especially at the ends, forming 
ampulla-like enlargements. 

(3) Rupture of the dilated bile capillaries. 

(4) Extravasation of bile into the perivascular lymph-spaces, first 
at the periphery of the lobule, later throughout the entire lobule. 

(5) Disruption of the cell-cords by extravasated bile, isolating the 
liver-cells and separating them from their blood supply. Such isolated 
liver-cells finally become necrotic and appear in the specimens as débris. 

(6) The extravasated bile finds its way from the perivascular 
lymph-spaces, through the ]ymph-channels by way of the thoracic duct 
into the bleod stream. 
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In common bile-duct obstruction all bile capillaries are found to be 
dilated. In cirrhosis of the liver with jaundice only certain segments are 
dilated. In toxic jaundice, as in phosphorus-poisoning, inspissated bile 
itself effectually obstructs the finer bile capillaries, forming ‘‘bile 
thrombi’’ behind which the fine bile-radicles are dilated and rupture 
into the perivascular lymph-spaces. 

Chauffard, in 1907, studied cases similar to those reported by 
Minkowski as hereditary splenomegaly with chronic icterus. He found 
that the globular resistance of the red-cells to hypotonic salt solution 
was reduced, that microcytes abounded in the blood, and that granules 
with typical staining properties were unduly prominent. Other French 
workers, notably Widal and his followers, then described cases of ac- 
quired hemolytic icterus, and the condition became speedily established. 

Widal, in 1911, maintained that bilirubin might be of extrahepatic 
origin and stated that conception of dissociated jaundice in simple terms 
much as it is conceived to-day. The chief argument advanced against 
Stadelmann’s theory explaining all jaundice on the basis of obstruction 
and reabsorption in the liver, is the fact that such reabsorption would 
have to be selective. This hypothesis is difficult to believe, for only bile- 
pigment and neither bile-salts nor cholesterin are found in the blood- 
serum in cases of hemolytic icterus. This fact, together with the demon- 
stration of bile-pigment in old hemorrhages, the association of anemia 
with chronic hemolytic icterus, and the experimental work with hemolytic 
toxins, seems to indicate the existence of extrahepatic jaundice, and, 
therefore, of the extrahepatic production of bile-pigment. 

Whipple, Hooper and their co-workers of the George Williams Hooper 
Foundation for Medical Research at the University of California are 
doing much experimental work on the jaundice problem, especially along 
the line of bile-pigment metabolism. The more important of their con- 
clusions as published may be summarized as follows: 


(1) Bile-pigment excretion can be influenced at will by modifying 
the diet. Carbohydrate feeding increases, and protein feeding decreases 
bile-pigment excretion. Bile-pigment formation is partly dependent 
upon the functional activity of the liver and, at least in part, independent 
of red blood-cell or hemoglobin disintegration. 

(2) There is a close relationship between hemoglobin and bile- 
pigment. Hemoglobin may be rapidly transformed into ile-pigment 
in the subcutaneous tissues, serous sacs, and blood stream, independently 
of the agency of the liver. 

(3) Hemoglobin and bile-pigment are rapidly eliminated from the 
blood stream by the liver, increasing the output of bile-pigment. Hemo- 
globin is not quantitatively eliminated as bile-pigment, as there are 
probably other factors involved besides the direct quantitative change 
of hemoglobin to bile-pigment. In anemic states, hemoglobin elimination 
as bile-pigment may be greatly diminished, but this is very inconstant. 
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(4) From experiments on Eck fistula dogs, under conditions sim- 
ulating a diminished functional activity of the liver, probably due to 
lessened blood supply, it was found that these dogs reacted in the same 
way a8 normal dogs, except that the total amount of bile and bile- 
pigment was diminished. This suggests that the formation of bile- 
pigment may, at least in part, be dependent upon the functional activity 
of the liver. 

(5) Bile-pigment excretion and bile-acid excretion are two inde- 
pendent functions of the liver which do not parallel each other. The 
amount of whole bile may be entirely independent of both. 

(6) The average bile-pigment excretion in experimental animals 
is 1 mg. (1/64 grain) per pound body weight, per six-hour period, with 
individual, hourly and daily variations. 

(7) In obstructive jaundice, bile-pigment is reabsorbed from the 
liver by way of the blood capillaries. The lymphatic apparatus takes 
no essential part in this process, and is at best only a secondary factor 
in the mechanism of jaundice. 

(8) Bile-acids and their salts are formed and excreted by the liver- 
cells. The amount of bile-acids excreted depends to a large extent upon 
the diet. On a standard diet a functionally deficient liver produces far 
less than the normal amount of bile. 


PosruLaTions.—It is impossible to correlate all of the conflicting 
ideas regarding the chemistry and physiology of bile-pigment and the 
mechanism of jaundice, but certain postulations may be made. 

There is no question that there is a close chemical relationship 
between hemoglobin and the bile-pigments. This has been largely 
worked out by Hans Fischer, Frederick von Miiller, Neubauer, and 
Wilbur and Addis. It may be roughly represented by the following 
diagram : 

Hemoglobin 


ak ae C,,H,,N,Fed, 
Biiiswbin C,2H,.N,0, 
shied C,H, NO, 
athena (unstable) 


Urobilin C,sHoN,O,- 


This diagram is offered as symbolical of the close relationship which 
exists between these substances, and not as indicating the actual change 
which takes place in the pigment turnover in the body. It is likely 
that the change from hemoglobin to bile-pigment is much more complex 
than is indicated by the diagram. 
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_ Hematin contains an iron molecule; the others do not. Bilirubin is 
erystallizable and may be obtained in the pure state. Urobilinogen and 
urobilin: are names applied to groups of bodies, the former being very 
unstable. Hematin, hemosiderin, hematoidin, hematoporphyrin, bili- 
rubin, biliverdin, bilifuscin, urobilinogen, urobilin, and stercobilin are 
all closely related ; some are identical, and all are chemically and physio- 
logically related to chlorophyll. | 

It is safe to say that the bile-pigments are all primarily blood-derived 
pigments, representing different stages in the cleavage of the hemoglobin 
molecule. Whether this change takes place in the tissues, circulation, 
spleen, or liver is not certainly known. Probably it takes place in all 
_of these locations under varying conditions, Under normal conditions 
the liver excretes the pigment from the blood as bilirubin. 

Urobilin, or its chromogen, urobilinogen, has been thought to be 
produced by the action of bacteria upon bilirubin in the intestinal tract, 
whence it is reabsorbed into the blood stream and later excreted by the 
kidneys. There are certain clinical observations that make it seem clear 
that urobilin may also be formed from hemoglobin in the blood stream 
without being reabsorbed from the intestinal tract. This seems to be 
the case during the acholuric crises of chronic hemolytic icterus, where 
great quantities of urobilin, and no bilirubin, appear to be liberated and 
excreted in the urine in a remarkably short period of time. 

The pigments of the hemoglobin-bile-pigment series are of vital im- 
portance to the body, hemoglobin functionating as an oxygen carrier, and 
the bile-pigments being split products in its elimination. There is a 
more or less constant daily turnover of these pigments, the volume of 
which is large. It is roughly represented by the daily loss of pigment in 
the stools and urine. The synthesis of hemoglobin and its final excretion 
as bile-pigment is dependent, in part at least, upon the functional activity 
of the liver, and is much influenced by diet. 

There is a constant disintegration in the blood stream of hemoglobin 
into less complex pigment bodies, or into other cleavage products not 
recognized as pigment. Such pigment is excreted, at least in part, by 
the liver as bilirubin, and by the kidneys as urobilin. Whether hemo- 
globin is quantitatively split up into bilirubin and urobilin, or whether 
bilirubin may be produced by processes other than simple cleavage of 
hemoglobin, is not known. Both of these possibilities seem reasonable. 

A certain amount of bile-pigment is normally present in the blood- 
plasma (physiological jaundice). Some of the pigment which colors 
normal blood-serum yellow is known to be bilirubin, but whether or not 
it is entirely due to bile-pigment is still unsettled. Under abnormal 
circumstances yellow pigments other than bile-pigment are known to 
occur in the serum. . 

Both bile-pigment and hemoglobin are rapidly removed from the 
blood stream by the liver as bilirubin. If the amount of pigment lib- 
erated in the blood stream is greater than is readily taken care of by the 
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excretory organs, it may accumulate in the plasma, and when the quan- 
tity is excessive, tissue jaundice results. Fixed tissues stained with bile- 
pigment may retain the pigment for a considerable length of time (vital 
staining ). 

In certain diseases associated with sudden and great transformation 
of hemoglobin into bile-pigment, the bile, as excreted by the liver, may 
become greatly thickened with pigment, and its viscidity alone may 
effectually block the passage of bile through the smaller bile-passages. 
The pressure in the finer bile capillaries under all conditions is very low. 

The bile-acids (glycocholic and taurocholic acids) are excreted by 
the liver in the form of their sodium salts and serve in the process of 
digestion. The idea of the ‘‘cireulation of the bile’’ as first promulgated 
by Schiff, in 1870, can no longer be accepted as far as it applies to the 
bile-pigments, as proven by Whipple and Hooper. Whether or not it 
may be accepted as applying to the bile-acids is still a question. It prob- 
ably does not hold in either case. 

The toxicity of the various substances contained in whole bile varies 
greatly. Bile-pigments are relatively non-toxic, bile-salts are more 
toxic, and whole bile is still more toxic. It is likely that the toxic mani- 
festations collectively known as ‘‘cholemia’’ are due not only to the 
retention in the blood stream of bile-pigments, bile-salts and other ex- 
cretory matter, but also, and probably largely, to liver insufficiency. 

Obstruction of any part of the bile-tracts results in dilatation of the 
finer bile-radicles, stasis, and reabsorption of bile by way of the blood 
capillaries. Under such circumstances whole bile is reabsorbed, includ- 
ing such elements as bile-pigment, bile-salts, cholesterin, and other less- 
known substances, representing the total of liver excretory activity. 
Jaundice produced under these circumstances is ‘‘toxic,’’ in the sense 
that certain symptoms are produced. These may vary greatly in degree, 
from such slight manifestations as skin itching with bradycardia and 
pigmentation, to grave comatose states and death. 

In certain conditions, as in yellow fever and acute yellow atrophy, 
the liver-cells themselves are destroyed. The bile-pigment turnover is 
then arrested in the liver-cell, and bile-pigment is retained in the blood 
stream. Under these circumstances not only the excretion of pigment, 
but all of the many functions of the liver are impaired or completely 
interrupted, as, for instance, the excretion of the bile-salts, glycogen 
storage, and fibrinogen and urea formation. There is bile-pigment re- 
tention in the blood stream, although much is excreted by way of the 
kidneys. Bile-salts and other substances normally formed in the liver 
and exereted by it are excreted insufficiently or not at all, and a serious 
state of liver insufficiency results. Under these circumstances there may 
or may not be absorption from the liver, and it is of minor importance 
in comparison with the impairment of liver function. 

Extremely rapid reparative processes, as a result of liver-cell re- 
generation, may occur following the destruction of liver-cells. Such re- 
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generation, as estimated by Whipple and Hooper, may reach the extreme 
grade of from 100 to 150 grams (3 to 5 ounces) of liver-cells a day. 
Under these circumstances a functional equilibrium may be rapidly 
reéstablished and total or prolonged liver insufficiency avoided. This 
occurs in a great variety of pathological states. 

Classification of Jaundice.—A final classification of jaundice cannot 
be made at the present time. Many points concerning the physiology of 
the liver and pigment chemistry, still under debate, must be settled 
before a permanent classification can be established. 

If it is assumed that bilirubin originates in and is reabsorbed from 
the liver, as concluded by Stadelmann and Eppinger, the classification 
of jaundice seems simple enough. The problem is not so simple, how- 
ever, since all recognize that the original source of such pigment, often 
liberated in great quantities, is not the liver, even though the final 
change to bile-pigment may occur there. 

In a classification of jaundice the underlying causal factors for the 
liberation of bile-pigment should be taken into consideration. The 
question as to whether the final change from hemoglobin to bile-pigment 
occurs in the blood stream or in the liver is of less importance. 

One type of jaundice is readily recognized as being due to obstruc- 
tion of the bile-passages (obstructive jaundice). A second type occurs 
in which no mechanical obstruction of the bile-passages can be demon- 
strated. The liver, working at maximum efficiency, is inundated with 
pigment over and above what can be excreted (hematogenous jaundice). 
A third type may be recognized in which the liver is unable to perform 
its function, due to more or less complete injury, usually necrosis, of 
the liver-cells (suppression jaundice). 


Classification 


I. Hepatogenous, Obstructiwe, or Choluric, Jaundice: 
Obstruction of bile-ducts; reabsorption of whole bile, containing 
bile-pigment, bile-salts, and excretory matter; bilirubinemia; bili- 
rubinuria ; cholemia. 


1. Obstruction of the common bile-duct: 

(a) Gall-stones, parasites, cicatrization, or congenital oblit- 
eration. 

(6) Tumors of the common duct, Vater’s papilla, or 
pancreas. 

(c) . Compression of the common duct by tumors of neighbor- 
ing organs—stomach, kidney, colon, glands—or by 
aneurysm of the hepatic artery. 

2. Obstruction of the bile-ducts and capillaries in the liver: 
(a) Cirrhosis, malignancy, abscess, or syphilis of the liver. 
(0) Toxic, infectious, or catarrhal changes in the ducts. 


“9. Passive congestion. 
VII—16. 
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II. Hematogenous or Acholuric Jaundice: 


Lad 


Blood destruction with increased pigment liberation in the blood 


stream over and above what the liver excretes. No suppression of 
other liver functions; bile-salts and other excretory matter ex- 
ereted as normal. Secreted bile thick with pigment; increase of 
bile-pigment in bile-ducts and intestinal tract. Non-toxic jaundice; 
acholuria; urobilinuria; anemia. 


1. Blood alterations: 


(a) Icterus neonatorum. 

(b) Paroxysmal hemoglobinuria. 

(c) Chronic hemolytic jaundice. 

(d) Pernicious anemia. 

(e) Leukemia. 

Splenic alterations: 

(a) Banti’s disease. 

(b) Hanot’s biliary cirrhosis. 

General infections: 

Septicemia, pneumonia, scarlet fever, typhoid, typhus, relapsing 
fever. 

Parasitic infections: 

Malaria, ankylostomiasis. 

Intoxications: 

Snake venom. 


III. Suppression or Toxic Jaundice: 


More or less complete injury of the liver-cells; suppression of 


liver function; pigment stasis in the liver; bile-salts not secreted 
or reabsorbed; otner liver functions involved, such as urea and 
fibrinogen formation, glycogen storage, etc. 


Acute yellow atrophy, eclampsia. 


2. Phosphorus-, chloroform-, toluylendiamin-poisoning ; trinitrotol- 


uene-, tetrachlorethane-, and dinitrobenzol-poisoning in mu- 
nition workers. 


3. Yellow fever, epidemic jaundice. 


A combination of two or more types of jaundice may be present in a 


single case. There are numerous possibilities. In obstructive jaundice 
inundation of the liver-cells with bile, separating them from their blood 
supply, may cause a widespread necrosis of the liver-cells. Under these 
circumstances a combination of obstructive and suppression jaundice 
may result. In hematogenous jaundice obstruction of the bile-passages 
by both viscid bile and pigment-stones is known to occur, producing a 
combination of hematogenous and obstructive jaundice. In suppression 
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jaundice, with necrosis of the liver-cells and disruption of the cell-cords, 
more or less reabsorption from the liver probably accurs, giving a com- 
bination of suppression and obstructive jaundice. In all of these it is. 
conceivable that blood dissolution may result in the cholemic state, 
adding the element of hematogenous jaundice to the type already present. 
Under any circumstances the identity of the predominant type of 
jaundice present in the specific case is usually evident. 

Discussion OF TyprEs.—Obstructive Jaundice.—This is the best- - 
known type of jaundice. Obstruction of the com.non bile-duct through- 
out its course or at the diverticulum of Vater, or even of the hepatic 
bile-ducts within the liver, may produce this type of icterus. This is 
usually due to such mechanical factors as stones, cicatricial contractures, 
malignancy, pressure upon the duct from without as by tumors of 
neighboring organs, or glands, or finally by catarrhal infections of the 
bile-ducts themselves. The latter, on account of the very low pressure 
within the bile-ducts, may effectually block the passage of all bile. Asa 
result one finds dilatation of the small bile radicles, bile stasis, deposit 
of biliary thrombi in the bile capillaries, rupture of the bulbous ends 
and through the course of the bile capillaries, inundation of the liver 
parenchyma, and finally, reabsorption of whole bile by way of the blood 
capillaries. The inundation of the liver parenchyma produces grave 
consequences. The liver-cell cords are disrupted, liver-cells are isolated 
from their blood supply, much necrosis of liver-cells follows, and evi- 
dence of grave hepatic insufficiency may result. 

In this type of jaundice all substances secreted by the liver are re- 
absorbed into the general circulation. Bilirubin and bile-salts appear 
in the blood serum and urine, and the tissues become intensely stained 
by bile-pigment. The exclusion of bile from the intestinal tract is not 
without deleterious effects, as has been shown by Whipple and Hooper. 
The stools become clay-colored. The urine contains large quantities of 
bilirubin and bile-salts, while urobilin is said to disappear. The urine 
is deep yellow or dark brown. Nephritis is apt to appear, evidenced 
by the presence of albumin and casts, suppression and uremia. 

In cases of complete obstruction, symptoms of cholemia appear, 
such as: jaundice, bradycardia, skin itching, wasting, general malaise, 
somnolence, coma, and death. These symptoms are probably not solely 
due to the entrance of whole bile into the circulation; other factors are 
probably at work, of which acidosis, kidney and liver insufficiency, and 
the ill effects of excluding the bile from the intestinal tract, may be 
mentioned. A hemorrhagic state, said to result from the presence of 
bile-salts in the general circulation, or from the interference in fibrinogen 
formation by the liver, may develop. Widespread hemorrhages into the 
skin, subcutaneous tissues, muscles, or parenchymatous organs, hemo- 
globinemia and hemoglobinuria may result. 

In incomplete obstruction, although only small amounts of bile seep 
into the intestinal tract, the symptoms may be much less severe. Under 
these circumstances most of the symptoms of cholemia usually fail to 
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appear, even in the presence of obvious, and often intense, general 
pigmentation. 

Hemolytic Jaundice —All forms of jaundice due to extrahepatic in- 
fluences are classed as hemolytic jaundice. The liver functionates nor- 
mally, the bile-ducts are free from obstruction. All forms may occur, 
from mild cases with slight jaundice and no symptoms, up to the most 
severe grades of hemolysis, with intense jaundice. Hemoglobin is 
liberated and excreted as bilirubin by the liver, and as urobilin by the 
kidneys. It is assumed, but not proven, that this change occurs in the 
circulating blood, the liver and kidneys acting as excretory organs. 
Great quantities of bile-pigment are excreted by the liver, the bile be- 
coming greatly thickened (pleiochromia). Stadelmann was of the 
opinion that the viscid bile effectually obstructed the biliary capillaries, 
and that reabsorption from the liver took place. The absence of bile- 
salts in the blood-plasma and urine speaks against this theory. The 
duodenal content includes a great deal of bile-pigment, is chocolate- 
colored, thick, and viscid. The amount of urobilin in the urine is 
greatly increased. 

In certain types the fragility of the red blood-cells is greatly in- 
creased. This was thought by Troisier and Guillain to be due to the 
fixation of hemolysins to the red blood-cells, thus modifying the osmotic 
properties of their walls. Eppinger considered the increased hemolysis 
in certain types to be due to ‘“‘hypersplenism.’’ Splenectomy is known 
to cure chronic hemolytic icterus of the family type. In certain types 
of hemolytic icterus the spleen must, therefore, play an essential part in 
the process. The exact chemistry of this process is unknown. 

Certain infections probably produce jaundice by causing hemolysis; 
examples of these are scarlet fever, pneumonia and streptococcic septi- 
cemia. In all of these the liver is also known to be affected. One or 
both factors may play a part in the production of such jaundice. 

The symptoms of cholemia do not occur in hemolytic jaundice. 
There is no skin itching, bradycardia or bilirubinuria. Long-continued 
jaundice of this type is associated with severe anemia. In acute attacks 
(acholurie crises) associated with rapid dissolution of blood, such 
symptoms as restlessness, malaise, headache, vertigo, epigastric pain 
and tenderness, and acute swelling of the spleen, accompany the deep- 
ening jaundice. These symptoms, apparently produced by acute blood 
dissolution, resemble those of acute hemorrhage more than those of 
cholemia. 

Suppression Jaundice.—A form of jaundice occurs in which there 
is more or less complete destruction of the liver-cells, with acute func- 
tional liver insufficiency. This is best known in such severe forms as 
yellow fever, phosphorus-poisoning, and acute yellow atrophy. Less 
severe forms due to scattered focal necrosis probably occur, but on 
account of the rapid regeneration of liver-cells functional disturbances 
do not appear except in the presence of extensive or complete liver 


injury. 
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In extensive liver injury, on account of the extremely acute and over- 
whelming onslaught, hepatic functional insufficiency develops. But in 
cases of severe liver injury, as in phosphorus-poisoning and yellow fever, 
regeneration may maintain liver function, and complete restoration 
results in the case of the patients who survive. In less extensive and 
acute injuries, hepatic regeneration maintains functional] efficiency. 

In extensive liver injury malaise, epigastric pain and tenderness, 
nausea, and vomiting, develop rapidly, and intense jaundice, hemor- 
rhages from the gastro-intestinal tract, nephritis, bradycardia, stupor, 
coma and death may follow. The blood serum is intensely yellow, and 
contains large quantities of bilirubin with traces of bile-salts. The 
urine contains bilirubin in great quantities, bile-salts in traces, amino- 
acids, such as leucin and tyrosin, and albumin and casts in increasing 
quantities. Suppression of urine develops as death approaches. 

A distinction between the symptoms due to cholemia and those due 
to acute hepatic insufficiency in these cases is impossible, except from a 
theoretical standpoint. The two conditions are closely associated but 
are not identical. Acute hepatic insufficiency causes interference in 
diversified chemical processes, such as urea and fibrinogen formation, 
glycogen storage, the secretion of bile for digestive action, ete. 

Cholemia may be held in check by the vicarious excretion of waste 
products by way of the kidneys. Acute hepatic insufficiency may be 
held in check by the regeneration of the liver-cells. In either case the 
compensatory process may or may not be efficient. 

At autopsy the liver is necrotic, smaller than normal, often nothing 
more than a ‘‘mushy mass,’’ as in acute yellow atrophy, or uniformly 
yellow and ‘‘box-wood-like’’ as in yellow fever. Extensive areas of 
regeneration may be present, as in phosphorus-poisoning. All of the 
above appear to be various phases of liver degeneration, producing a 
corresponding liver insufficiency. 

The excretion of bile is augmented at first, but soon all secretion of 
bile through the biliary tracts is interrupted, as demonstrated by Stadel- 
mann in phosphorus-poisoning, in which only a thin colorless mucoid 
secretion passes through the bile-duct. 

Dissociated Jaundice.—The idea of dissociated jaundice has been a 
recent development of the French clinicians. In this country, Hoover 
and Blankenhorn have called attention to the subject. The conception 
of dissociated jaundice hinges upon the presence of either bile-pigment 
or bile-salts, separately or together, in the blood-plasma or urine. 

Bile-pigment originates from hemoglobin in the circulation, and is 
excreted from the blood-plasma by the liver. Bile-salts originate only 
in the liver. In hemolytic icterus, bile-pigment alone appears in the 
plasma and urine. In obstructive jaundice (complete icterus) both 
bile-pigment and bile-salts are found in the plasma and urine. Bile- 
salts, being diffusable, are more readily excreted through the renal 
filter, and, following complete icterus, bile-pigment alone may be re- 
tained in the plasma (renal dissociation jaundice). The blood-plasma 
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may retain bile-pigment without yielding it to either the urine or tissues, 
so that pigmental cholemia without bilirubinuria or tissue jaundice may 
result. 

The term hepatic dissociated jaundice implies the diverting of either 
bile-pigment or bile-salts into the blood-plasma by the hepatic epithelium, 
without obstruction of the bile-passages. Whether or not this occurs is 
debatable. 

In general these terms refer to various phases of the physiology 
of the liver and the hemoglobin-bilirubin series of pigments. Whether 
the finer distinctions implied by the term hepatic dissociated jaundice 
will come into general use depends upon the further development of our 
understanding of the physiology of the liver. Roughly speaking, the 
term dissociated jaundice, as generally used at present, refers to hemato- 
genous jaundice. 

Diseases in which Jaundice is a Prominent Symptom.—A few of the 
diseases usually considered as clinical -entities are discussed from the 
point of view of interpretation of their jaundice manifestations: 

CATARRHAL JAUNDICE.—This is a common type of jaundice, occurring 
sporadically, especially in young people. The jaundice is of the ob- 
structive type. It is thought to be due to a catarrhal inflammation of 
the mucosa of the bile-ducts. On account of the very low pressure 
within the bile-passages, a relatively slight swelling of the mucosa of 
the ducts would effectually obstruct the passage of bile. It is thought 
by some to be a specific infectious disease, but a specific organism has 
not as yet been generally accepted as the causal agent. The possibility 
of eatarrhal jaundice following a descending infection, by way of the 
blood stream, should be considered. 

The symptoms are those of a mild gastro-intestinal disturbance with 
slight fever, followed by jaundice. Bile-pigment and bile-salts are found 
in large amounts in the blood-serum and urine. The stools are clay- 
colored and offensive. Constipation is usually present. The liver may 
be swollen and tender. The gall-bladder may be distended and palpable. 
Mild cholemic symptoms, such as malaise, stupor, skin itching and 
bradycardia, occur. These continue for several weeks. If the symptoms 
do not subside within a few weeks, or if they become severe, a mistake 
in diagnosis should be suspected, and other causes of obstruction should 
be sought. It is possible that a grave cholemic state, due to extensive 
liver-cell degeneration, may supervene in what in the beginning seemed 
to be a simple catarrhal jaundice. 

Icterus NEONATORUM.—There are numerous conditions in which 
jaundice may occur in the new-born. Of these the following may be 
mentioned : congenital occlusion of the common bile-duct, septic infec- 
tions, syphilis or cirrhosis of the liver, portal thrombosis, and catarrhal 
inflammation of the duodenum and bile-ducts. These types differ in 

no respect from those found in adults. The type commonly indicated by 
the term icterus neonatorum occurs in from 40 per cent. to 50 per cent. 
of the new-born. It is a mild type of jaundice, beginning about the third 
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day following birth, and passing off in a week or less. It is apparently 
without symptoms or other manifestations. If the jaundice should con- 
tinue, or become intense, the presence of one of the more serious con- 
ditions mentioned above should be suspected. 

Many theories have been advanced as to the exact cause of icterus 
neonatorum, The following may be mentioned: (1) Increased destruc- 
tion of red blood-cells immediately following birth; (2) obstruction o° 
the common duct by mucus; (3) disturbances in the pressure within 
the bile-ducts, portal vein and hepatic artery, or stasis in the large 
abdominal veins, due to the change from the fetal to the post-natal type 
of circulation; (4) reabsorption of bile from the meconium. 

Curonic Hemoiytic JAUNDICE (Chronic, family, or constitutional 
jaundice; acholuric jaundice).—This is a remarkable disease, first de- 
scribed by Levy in 1898, by Hayem in 1898, by Minkowski in 1900 as 
hereditary splenomegaly with chronic icterus, and later carefully studied 
by Chauffard, and Widal and his co-workers in 1907. It is characterized 
by persistent jaundice, enlarged spleen, intense urobilinuria, increased 
fragility of the red blood-cells, anemia, and critica] attacks with malaise 
and fever during which exacerbations of the jaundice and anemia occur. 

It may be congenital, acquired or familial. In the congenital type a 
single member of a family may be affected from birth. 

The acquired type usually appears in young adults. It is more 
severe; the crises are sometimes alarming, and it may occur as a mani- 
festation of another disease process, such as chronic endocarditis, syphilis, 
or pregnancy, during the course of which pigmental disturbances asso- 
clated with the phenomena of hemolytic icterus may arise. 

In the familial type of the disease several members of the same or 
succeeding generations may be affected. (See Fig. 1.) It is usually 
the least severe type of the disease. . 

Chronic hemolytic jaundice is not rare. Most cases are mild, the 
jaundice being considered as an individual or constitutional peculiarity 
rather than as a disease. As Tiirk remarks, it may be considered little 
more than a ‘‘cosmetic blemish.’’ When present it usually persists 
throughout life, not ordinarily interfering with the development or 
well-being of the individual. Only the unusual fulminating or severe 
cases attract serious attention. 

Jaundice is the most obvious symptom and, except in critical attacks, 
is usually not intense. The discoloration is of light lemon color and 
varies considerably from time to time, but continues indefinitely. It is 
not associated with any of the toxic symptoms usually ascribed to 
cholemia. Much bile-pigment is excreted by the liver and kidneys. 
The duodenal contents are deeply stained with bile-pigment, and during 
the critical attacks, may be thick, viscid, chocolate-colored or almost 
black. The stools contain much bile-pigment but no blood. The urine 
is highly-colored, contains much urobilin and urobilinogen but no bili- 
rubin or bile-salts. 

The fragility of the red blood-cells is increased. This may be 
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tested by adding washed red blood-cells to varying concentrations of 
hypotonic sodium chlorid solution. Hemolysis normally begins about 
0.44 per cent. and is complete at 0.36 per cent. In chronic hemolytic 
icterus, hemolysis begins and is complete at higher concentrations, i.e., 
it begins at 0.6 per cent. or even 0.7 per cent. and is complete at 0.52 
‘per cent. or 0.62 per cent. Hemolysis is reported to have occurred even 
as high as 0.82 per cent., and may occur in normal serum. In obstructive 
jaundice the fragility of the red-cells is decreased. 

A moderate anemia of the secondary type is usually present, but 
this may become intense in severe cases, ultimately approaching the 
pernicious type. This appears to be due to the final exhaustion of the 
hematopoietic system. The white blood-cells are little affected. The 
blood serum contains much bile-pigment, as shown by an intense Gmelin 
reaction, but contains no bile-salts. Urobilin is constantly present in 
the urine, often in great quantities. 

‘* Acholuric crises’’ occur occasionally throughout the course of the 
disease. These may vary greatly in severity, from little more than 
‘‘bilious attacks’’ to intense and alarming periods of hemolysis, jaundice 
and anemia. Attacks usually last several days. They are characterized 
by malaise, depression, increasing jaundice, and deeply-pigmented stools 
and urine. Severe attacks may be fulminating, with rapid development 
of anemia and jaundice associated with fever, headache, vertigo, nausea, 
vomiting, and enlargement and tenderness of the spleen and liver. 
Hemoglobinemia may be present at the height of the crisis. 

A large proportion of the red blood-cells may be destroyed during a 
severe crisis, As much as one-half of the total number of red-cells has 
been estimated to have been destroyed during a single crisis. Syncope 
or death may occur. The symptoms are not unlike those of acute 
hemorrhage. 

The spleen is usually, although not always, enlarged. It may ap- 
proach the size of a leukemic spleen. It increases noticeably in size 
during a hemolytic crisis, is tender to pressure, and may be quite painful. 
A perisplenic friction rub, or a systolic bruit may be present over 
certain areas of the tumor. 

The liver may appear normal or slightly enlarged, and is sometimes 
tender during critical attacks. The bile is thick, and pigment-stones 
may be deposited in the gall-bladder. These may cause obstruction of 
the bile-ducts producing symptoms of obstructive jaundice associated 
with or independent of the symptoms of hemolytic icterus. 

The etiology of this disease is still unknown. Chauffard and Widal 
consider it a disease of the red blood-cells associated with increased 
fragility of these cells. Eppinger looks upon it as ‘‘hypersplenism’’ in 
the sense of exaggeration of the hemolytic function of the spleen. It 
has been demonstrated that the spleen has an important, and probably 
essential réle to play in the etiology of this disease. Banti first performed 
splenectomy for hemolytic icterus in 1903, reporting the operation in 
1912. In 1915 Eliott and Kanavel were able to collect 48 cases of 
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splenectomy for hemolytic icterus in the literature, including their own, 
the first reported case of operation in this country. Since that time 
many reports have confirmed the curative results of splenectomy in 
this disease. Because of the magnitude of the operation only severe 
manifestations should be considered as indications for splenectomy. 
Most of the cases are light or trivial. 

Pernicious ANEMIA.—The blood serum in many cases of pernicious 
anemia is stained deep yellow. This frequently gives a yellowish tint 
to the skin and mucous membranes of such patients. Some of these 
sera give a positive Gmelin test for bilirubin, and a few a positive 
Pettenkofer test for bile-salts on the dialysates of the sera. Whether 
the pigment is tenaciously held by the blood-plasma, not being given 
up to the tissues or excreted by the kidneys or liver, is not known. It 
may be pigment in transit, representing increased transformation of 
hemoglobin to bilirubin in the blood stream. <A great increase is 
found in the urobilin in the urine and stools (stercobilin), and in 
bilirubin in the duodenal content. On this basis an increase in hemolysis 
is assumed to exist In pernicious anemia. The increase in the bile- 
pigments in the urine and stools sharply differentiates pernicious anemia 
from severe secondary anemias, in which the amount of bile-pigment 
excreted is greatly diminished. 

The subject has attracted the attention of Addis, Hoover and Blank- 
enhorn, Eppinger and Charnas, Schneider, Griffin, Sanford and Szlapka, 
and many others. The question as to the exact interpretation of the 
increased bile-pigment elimination found in these cases is still unsettled. 
Whipple is of the opinion that the hemoglobin may not be eliminated 
quantitatively as bile-pigment and, therefore, red blood-cell destruction 
may not be estimated on the basis of the amount of bile-pigment excreted. 
There are undoubtedly other factors which should be taken into con- 
sideration before the significance of the pigment changes occurring in 
pernicious anemia are well understood. 

HyprerTrorpHic Brmuiary Cirrgosis (Hanot’s Disease).—This is a 
rare disease of long duration, usually beginning in childhood and con- 
tinuing throughout life. It is characterized by enlargement of the liver 
and spleen, recurring febrile attacks with jaundice, but without signs 
of portal obstruction or ascites, The febrile attacks are associated with 
an exacerbation of all of the symptoms. The jaundice, when once estab- 
lished, continues throughout life. It may be slight in the intervals 
between the febrile attacks, but is intense at these periods. Bile-pig- 
ments and bile-salts are found in the blood serum, urine and stools. 

In many respects it is a disease that closely simulates chronic 
hemolytic icterus; but the distinctive acholurie crises of the latter are 
wanting, although the febrile attacks with deepening jaundice super- 
ficially resemble them. Fragility of red blood-cells is not increased. 

Splenectomy is said to have a beneficial effect on the course of the 
disease, but has not been performed frequently enough to establish its 
real value as a curative agent. 
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Acute YeELLOw AtTropHy.—The term acute yellow atrophy is loosely 
applied to a group of cases in which there is an acute and widespread 
destruction of the liver parenchyma. Signs of acute hepatic insufficiency 
appear. Jaundice of the suppression type rapidly develops. The liver- 
cells are not able to excrete the pigment, which then accumulates back 
of the liver and appears in large amounts in the blood stream and urine. 
The fixed tissue-cells become pigmented. The bile-tracts are free. The 
manifestations of acute cholemia and acute hepatic insufficiency rapidly 
develop and a fatal termination results. 

Just what the nature of this rare disease may be is unknown. There 
are features of it which suggest tissue sensitization with massive 
autolysis of the liver-cells. 

Yeuutow Fever.—The author, serving as clinician of the Rockefeller 
Yellow Fever Commission * sent to Guayaquil, Ecuador, during the 
summer of 1918, had an opportunity of studying about 70 cases of 
yellow fever. The work was done under the auspices of the International 
Health Board. While working on this commission Noguchi found, in 
the blood and tissues of these cases, an organism which he was able to 
grow in pure culture. By inoculation of blood and tissue emulsions— 
as well as pure cultures obtained from human cases—into guinea pigs, 
he was able to produce a clinical picture and pathological lesions similar 
to those observed in the human cases. The organism was again recovered 
from the tissues of the experimental animals. The organism was pro- 
visionally called the Leptosmra icteroides. Morphologically it resembles 
the Spirocheta icterohemorrhagie of infectious jaundice, but is im- 
munologically distinct. 

The jaundice of yellow fever appears to be typically that of the 
suppression type. It is apparently similar to that of infectious jaundice, 
although more severe. It is a constant although variable manifestation 
of all cases. As a rule it varies with the severity of the disease, although 
it may be of an intensity in light cases out of proportion to the other 
manifestations of the disease. As a rule it appears on the second or 
third day, reaching its maximum about the tenth day and continuing 
well into convalescence. It may be intense after the patient has 
apparently recovered and seems otherwise quite well. The pigmentation 
first appears on the conjunctive at a time when the conjunctival surfaces 
are greatly congested, and later becomes more marked in contrast as 
the congestion disappears. It later appears in the skin and mucous 
surfaces. 

The blood-plasma and urine are often markedly pigmented, out of 
proportion to the degree of pigmentation seen elsewhere, and they 
remain pigmented longer. Phe jaundice itself is non-toxic. Skin itching 
does not occur. At the end of convalescence, intensely jaundiced 
patients appear to be free from obvious toxic symptoms. 


*This commission was composed of Dr. Arthur I. Kendal], chairman; Dr. Hideyo 
Noguchi, bacteriologist; Dr. Mario G. Lebrado, Havana, sanitarian; Herman E. 
Radenbaugh, chemist; and Dr. Charles A. Elliott, clinician, 
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The jaundice in yellow fever is apparently of the dissociated type. 
The blood-serum gives a positive, often intense, Gmelin test for bilirubin 
and a negative, or at most, a weakly positive Pettenkofer test for bile- 
salts, on aqueous dialysates. 

In the cases examined, the urine, which is always intensely pigmented, 
uniformly gave an intense Gmelin test for bilirubin and a negative, or 
at most, a faintly positive test for bile-salts. The foam of the urine was 
always definitely yellow. Some specimens of urine gave evidence of 
containing large amounts of urobilin. 

In a few cases the stools appeared distinctly clay-colored, but most 
were dark brown, containing much blood. : 

The liver at autopsy is found to be profoundly affected in all cases. 
It is about normal in size and shape, although in some cases it appears 
to be smaller than normal. The larger bile-ducts appear free from 
obstruction. The surface of the liver is smooth, and ocher or deep 
brown in color. Some specimens are firm and cut with resistance, but 
others are friable and offer little resistance to the thumb when it is 
passed through the substance. The cut surface is dry, smooth, and 
uniform in color, the color varying from ocher to dark brown. 

Microscopically the liver shows extreme fatty degeneration and 
necrosis of the cells and hemorrhage into the necrotic areas. In places 
all of the epithelial cells of the lobule appear to be necrotic; in other 
places there remain greatly swollen liver-cells filled with droplets of fat. 
The nucleus remaining at or near the center of the cell retains its 
staining properties fairly well. The necrosis‘and hemorrhage is most 
marked in the mid-zone of the lobule (hepatic artery zone), while both 
about the central vein and the periphery of the lobule the cells are less 
degenerated and may retain their staining properties fairly well. In 
some sections it is hard to distinguish the central vein on account of 
the extreme swelling and squeezing together of the surrounding liver- 
cells, In many cells the fat droplets are very numerous, some five, others 
large and irregular, the nuclei retaining their position at or near the 
center of the cell. 

In certain specimens there appears to be some interference in the 
absorption of bile-pigment, which is seen plugging the bile capillaries. 
In some specimens the Kupfer cells are seen to be packed with pigment. 
Glisson’s capsule and the structures contained therein show much less 
change than do the liver-cells themselves. | 

From the clinica] and postmortem evidenee one must conclude that 
the degenerated liver of yellow fever is incapable of performing its 
function, that it not only acts as a barrier to the normal transformation 
of pigment in the body, but is also incapable of performing other func- 
tions such as, for instance, the secretion of bilé-salts. The jaundice of 
yellow fever may therefore be considered primarily as a suppression 
jaundice, although there is undoubtedly some reabeorpidn due to bile 
capillary obstruction. 

Acute Inrsectious JAUNDICE (Weil’s Disease) This is a specific 


JAUNDICE AS A SYMPTOM OF DISEASE 237 


infectious disease caused by the Spirocheta icterohemorrhagie. The 
disease was first described by Weil in 1866. The Sptrocheta icteroha- 
morrhagie was discovered and described as the specific organism causing 
the disease, by Inada, Ido and their co-workers in 1915. The disease 
occurs sporadically or in transient epidemics, usually in the lowlands, 
such as in the rice fields of Japan or in Flanders, where men lived under 
unsanitary conditions and in close proximity to rats. Wild rats are 
known to harbor the organism. It has been found in the kidneys and 
urine of from 10 per cent. to 40 per cent. of wild rats from widely 
separated countries. The rats seem to harbor the organism without 
serious trouble to themselves. The organism may invade the human 
body through the unabraded skin or the alimentary tract. 

The onset of the symptoms is sudden, with fever, prostration, con- 
gestion of the skin and mucous membranes, headache, nausea, vomiting, 
epigastric pain and tenderness, jaundice, hemorrhages into the paren- 
chymatous organs or from the mucous surfaces, albuminuria, nephritis, 
and uremia. The fever is high for one week and then subsides, although 
there may be a secondary rise. 

The organisms invade the blood stream and parenchymatous organs 
early, but rapidly disappear. Few are to be found after the period of 
invasion. Coincident with the disappearance of the organism, anti- 
bodies appear and increase in the blood-serum. 

The mortality of the disease varies in different localities, the figures 
showing 32 per cent. in Japan, 6 per cent. in Flanders. 

Clinically the disease is similar to yellow fever, although there is 
less jaundice and more hemorrhage in infectious jaundice. Epidemically 
the two diseases differ in that yellow fever is transmitted by the mosquito 
Aédes calopus Meigs (Stegomyia calopus) while epidemic jaundice is 
probably transmitted directly through the skin or alimentary tract from 
the urine of wild rats. 

Infectious jaundice occurs sporadically in the United States. Since 
the Spirocheta icterohemorrhagia is known to be widely distributed 
throughout America and may be transmitted to men, especially if they 
go barefoot, and work under unsanitary conditions in close proximity 
to rats, there can be little doubt that sporadic cases occur which are 
unrecognized. Light cases are difficult to differentiate from catarrhal 
jaundice, the suspicion of which may be excluded by the occurrence of 
severe invasion, high fever, prostration, congestion of the skin and 
mucous membranes, hemorrhages and intense albuminuria. The disease 
is not likely to spread or to become epidemic under normal sanitary 
conditions. 
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CHAPTER VI 


THE ROENTGEN RAY EXAMINATION OF THE GASTRO- 
INTESTINAL TRACT 


By. F. H. BartJer, M.D. 


Esophagus, p. 242. 

Stomach, p. 247:—Peristalsis, p. 249;—Mobility, p. 251;—Lesions 
of the stomach, p. 251;—Ulcer, p. 252;—Carcinomua, p. 256 ;— 
Filling defects, p. 261. 

Small intestines, p. 265. 

The colon, p. 269:—Incompetent ileocecal valve, p. 278;—Dilata- 
tion of the cecum with retention, p. 278. 

Tuberculous ulcerations, p. 281. 

Uleerations due to carcinoma, p. 283. 


Since the discovery of the roentgen ray the diagnosis of gastro-intes- 
tinal diseases has undergone a marked revolution. This method of ex- 
amination is probably the most valuable of all methods, but at the same 
time must not be looked upon as infallible. It is an extremely valuable 
and important link in the chain of evidence, but one must remember 
that it is simply one of many methods and its findings must be correlated 
with the clinical and other laboratory findings. While the roentgen ex- 
amination may be looked upon as a method of precision, yet the percent- 
age of errors is probably larger in gastro-intestinal examinations than in 
the examination of any other portion of the body. This is due to the 
fact that the stomach and intestines are subject to many variations and 
can be affected by many causes of either external or internal origin. The 
first important point to remember is that the gastro-intestinal tract is 
not a fixed anatomical part as are the bones, but that it is composed of 
organs which are in motion, constantly changing their shapes and which 
may be affected by mental conditions, drugs, food, ete., and that these 
organs are reacted upon reflexly by lesions in the abdomen not connected 
directly with the gastro-intestinal tract. It is the introduction of these 
variants, frequently of unknown origin, that leads one astray in inter- 
pretation. Then, too, there is no such thing as a fixed normal. The size, 
shape, position, motility, are all influenced by the habitus of the person. 
Every patient, therefore,.is a new problem and one must construct a 
hypothetical normal for that individual and then consider whether there 
is a variation from this predetermined normal. When a diagnosis has 
been made, then the roentgenologist and clinician should discuss the case 
in detail and consider the roentgen findings in relation to the clinical 
and laboratory findings. Should the roentgen findings be completely at 
variance with the results obtained by all the other methods of exam- 
Vou. VIL , 241 


242 X-RAY—GASTRO-INTESTINAL TRACT 


ination, it is wise under such circumstances not to lay too much stress 
upon the roentgen results. When one considers, however, that this 
method of examination as applied to gastro-intestinal disease has been in 
use only a little over a decade, the results have been astonishing, and 
each year sees greater progress toward correctness of interpretation. 

The roentgen examination should be made by an independent observer 
and not by the clinician. Otherwise, the case is approached with a 
subconscious prejudice towards that which has been found by the clinical 
methods. 

The question is naturally asked: In what class of cases will the 
roentgen examination be of value? It should be used in all cases where 
eancer or ulcer are suspected; where there is a long history of digestive 
disturbance; and particularly in patients over forty years of age when 
cancer is so common and the only hope is in its early recognition. 

The gastro-intestinal tract cannot be seen as such and so some shadow- 
casting substance must be introduced before the cxamination can be 
made. Barium or bismuth are the two best substances and they can be 
incorporated in fluids, cereals or mashed potatoes. When given by mouth, 
the esophagus, stomach, small intestines and the motility of the large 
bowel can be studied. For the detection of growths and strictures of the 
colon, barium or bismuth should be administered by means of an enema, 
as this completely fills the colon. The patient should be studied by the 
finoroscope and plate methods, as one supplements the other. 

If either the fluid or gruel type of meal is used. always adhere to it, 
as variations in the type of meal also cause variations in the activity of 
the stomach. One should also have a fixed time of administration, as 
the activity of the stomach varies as to whether the barium meal is given 
upon a fasting or full stomach. If the two points mentioned above are 
standardized, we have two constant factors to work with. 

Esophagus.—This can best be studied by means of the fluoroscope 
during the administration of the barium meal. In a normal esophagus 
we have an approximately straight tube and, as the patient swallows, each 
individual bolus can be seen rapidly descending the esophagus and 
entering the stomach without any delay. Each bolus follows the other 
in orderly snecession and equally spaced as to distance. When one finds 
that the individual swallows tend to run together, that generally means 
that there is some constriction and the point of slowing up should be 
carefully studied. In the normal esophagus there are two points where 
the lumen is slightly narrowed, one behind the sternoclavicular articu- 
lation and the other at the bifurcation of the trachea. Elsewhere the 
lumen is of the same size. This narrowing, however, is so slight that 
the speed of the descent of food is not affected in the least. When the 
passage of the food is delayed it is generally due to one of two causes, 
namely, spasm, or an actual stricture from a lesion within or pressure 
from a mass without. Spasms may be of two kinds. First, evanescent 
where there are short temporary spasms which vary as to position. In 
the same individual several may be seen occurring at different positions. 
They are of uo significance, for there is no pathological basis for them. 
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Fig. 1—CaRDIOSPASM WITH MARKED DILATATION OF THE ESOPHAGUS WITH THS 
‘CY?’ Byapep OPENING IN THE MIDDLE OF THE LUMEN OF THE ESOPHAGUS. 


Second, cardiospasm, which takes place at the cardiac end of the esoph- 
agus and is more or less permanent. This spasm is so persistent and so 
complete that it produces marked dilatation (Fig. 1). In fact there is 
no other lesson which produces as much dilatation as cardiospasm, and 
when advanced cases are seen the marked dilatation of the esophagus is 
not only a characteristic but an important diagnostic sign. Ifa clear view 
can be obtained at the point of spasm, one will see that the entire cireum- 
ference is involved, so that the esophagus at that point is V-shaped, the 
apex pointing down and situated in what might be termed the middle of 
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Fie. 2.—A Long STRicrurE IN THE ESOPHAGUS OF A CHILD DvuE TO THE ACCIDENTAL 
DRINKING OF A WasHING POWDER. 


the lumen. On the other hand real strictures occur in one portion of 
the wall and, if a lumen is still present, it will be to one side. In such 
conditions it is quite striking to see the irregular barium-coated wall with 
the barium trickling through an opening on one side of the esophagus 
and not in the middle of the lumen as in spasm. 

The age of the patient must always be considered, as in the very 
young real strictures are nearly always the result of burns due to the 
accidental drinking of lye or acid. These strictures are generally almost 
complete and may be several inches in length. The most common situ- 


ESOPHAGUS 245 


_- «= ta -_ = 





° sve) 
, ‘ah. 


, 
. ‘ ast 4 es 
’ wy if I Y 
wee we MAN Ay 1 
mt ’ "ae at he a 
ee oe 1 
« 


”, 





oa v? 


"fuer ot ? 
it ag 





t 
- ee ener rr 


Fid, 3.—CARCINOMA OF THE MID-PORTION OF THE ESOPHAGUS WITH IRREGULAR, MorTit- 
EATEN WALLS AND THE OPENING ON ONE SIDE OF THE ESOPHAGUS 
INSTEAD OF THE MIDDLE OF THE LUMEN. 





ation is approximately the mid-portion of the esophagus (Fig. 2). These 
strictures are seldom seen in adults, as in the young they either yield 
to treatment or the patient succumbs. 

In middle and old age the stricture most commonly seen is that 
produced by carcinoma, although occasionally it may be the result of 
gumma. The lower and mid-portions of the esophagus, especially the 
cardiac end, seem to be the favorite sites for carcinoma. These strictures 
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Fie. 4—A SMALL DIvertTicuLUM Opposite THE First DorsaL VERTEBRA. THIS fs 
LYING TO THE LEFT OF THE ESOPHAGUS. 


are generally incomplete. The walls in the region of the stricture are 
irregular and moth-eaten in appearance and the lumen has been en- 
croached upon in some portion, so that the barium trickles through the 
stricture at one side (Fig. 3). There is generally some dilatation of the 
esophagus, but not the extreme degree that is seen with cardiospasm. 
In the author’s few cases of luetic strictures the appearance was the 
same as in malignancy, and the etiological diagnosis could not. be made 
until the condition cleared up under antiluetic treatment. In several 
cases of large mediastinal growths the lumen of the esophagus was ob- 
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served to be reduced in size, but the narrowed area was perfectly smooth 
and did not have the moth-eaten appearance of carcinoma. 


Diverticula of the esophagus are most frequently seen in childhood. 
They are generally situated in the region of the sternoclavicular articu- 
lations and, by viewing the patient from various angles, a pouch-like 
structure can be seen lying to one side of the esophagus (Fig. 4). A 
diverticulum may be present and missed, as occasionally it may not fill 
with barium upon the first examination. If a diverticulm is suspected, 
repeated examinations should be made until either the pouch is filled or 
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Fia. 5.—Ture Hiatt TRANSVERSE STOMACH SO FREQUENTLY SEEN 1N vERY Fat In- 
DIVIDUALS. 


one can be sure none is present. The esophagus should also be examined 
from every angle, as the diverticulum may be lying directly behind the 
esophagus and not seen in the ordinary anteroposterior examination. 


Stomach.—Before studying the pathological Jesions it 1s well to con- 
sider the normal stomach. There is no such thing as a fixed normal 
stomach: it varies in size, shape, position, peristalsis, and motility. The 
habitus of the patient has a marked influence upon its position, shape and 
function. For the sake of classification the stomach can be considered 
as falling into three types both as to form and position: First, the high, 
tranverse type; second, the cow-horn type; and third, the fishhook or 
drain-trap type. The high, transverse type is seen in the fat patient 
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Fic. 6.—A Cow-Horn STOMACH, THE PyLorus BEING Just A TRIFLE TO THE RIGHT 
OF THE MEDIAN LINE, 


(Fig. 5). On account of the large amount of fat in the abdomen the 
stomach is pushed well up under the diaphram and the pylorus lies well 
to the right of the spine. In this type of stomach the evacuation time is 
relatively short, about three or four hours. This is caused by peristalsis 
and gravity working together. | 

The cow-horn type is seen in medium sized individuals (Fig. 6). It 
has a ercscent shape, the fundus lying about the level of the umbilicus 
and the pylorus resting in the midline. Four or five hours is the normal 
time for evacuation. 
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Fig. 7.—A Fish-Hook SromacH Lying Envirety to tus Lerr oF THE SPINE AND 
THE FuNpDus WELL DOWN IN THE PELVIS. 


The fishhook or drain-trap type is seen in thin individuals (Fig. 7). 
The fundus is generally found in the pelvis and the pylorus lies entirely 
to the left of the spine and below the umbilicus. Five to seven hours is 
the normal time for evacuation. 

The time given for evacuation of the stomach is only approximate 
and may vary greatly, and yet be within normal range. 


PERISTALSIS.—This is generally very smooth and regular, being most 
marked near the pylorus. It may be affected very markedly by the 
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Fig. 8.—AN ULCER OF THE PYLogUS witH THE Barium Comine Out or THE UPreEer 
PaRT OF THE PYLORUS, THE ULCER PARTIALLY OBSTRUCTING THE LOWER 
Parr. Nore THE ACTIVE CONTRACTIONS, 80 MARKED AS TO 
Propuce TypicaAL HOUE-GLASS FORMATION. 


introduction of drugs and foods, and the mental attitude of the patient 
may for a time even inhibit its activity. It has been frequently observed 
in patients who express a deep distaste for the barium meal that the 
stomach will be perfectly inert and sluggish for a time. The peristaltic 
activity varies in different individuals and even in the same person. This 
difference in peristalsis we speak of as tone; it may vary from hypertonic 
to atonie. 
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Fig. 9.—PENnETRATING ULCER OF THE Lesser CURVATURE WITH THE PoucH FILLED 
WitH Barium. Nore THE Deep INCISURE ON THE GREATER CURVATURE 
OpposITEeE THE ULCER. 


Mosiuiry.—The stomach is fixed at the cardiac end and loosely fixed 
at the pyloric end, while the body of the stomach is freely movable under 
normal conditions. 

LESIONS OF THE SToMACH.—The scouts of pathological changes in 
the stomach are dependent upon three things: first, changes in peristaltic 
activity ; second, deformities of the walls of the stomach; third, inter- 
ference with the emptying time. Let us now consider these changes in 
reference to specific lesions. 
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Fig. 10.—Py.oric ULcer witH OBSTRUCTION AND TWENTY-FouR Hour RETENTION. 







ULcer.—These are most frequently seen in young and middle adult 
life. The lesion when found is generally situated at the pylorus or on 
the lesser curvature. While any portion of the lesser curvature may be 
involved, fully 90 per cent. of the uleers are at the pylorus or on the 
first two inches of the lesser curvature (Fig. 8). Benign ulcers of the 
greater curvature are very rare. With acute ulcers there is marked 
hypertonicity with a spasm of the pylorus. The peristalsis may be so 
active that the stomach looks like a series of hourglasses. The peristal- 
tic waves on the greater and lesser curvatures are uniform and equal in 
contraction except at the site.of the ulcer. At that point the stomach 
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Fig. 11.—Carcinoma or THE Carpiac END or THE SToMacn, INVOLVING THE CARDIAC 
ORIFICE AND Propucine ParTiAL EsoPHAGEAL OBSTRUCTION. 


wall is indurated and has lost its flexibility ; consequently, there will be 
no peristaltic wave at that point. The wave on the greater curvature 
opposite the ulcer will be deeper to compensate for the absenee of the 
wave on the lesser curvature where the ulcer is situated. This will 
produce a deep indentation on the greater curvature extending inward 
to the lesser curvature. This is spoken of as an incisura. It is frequently 
present, though it may be absent at times. The uleer will show an inter- 
ruption of the smooth continuity of the stomach wall and this is spoken 
of as a defect. These defects vary according to the extent and character 
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of the ulcer. Spasm of the pylorus, which has already been mentioned, 
causes a marked delay in the evacuation time of the stomach. 

The ulcer that gives the most striking picture is one of the penetrat- 
ing type. This erodes one or more coats of the stomach wall, and the 
remaining coat or coats give way under peristaltic pressure and a pouch- 
like bag forms on the edge of the stomach (Fig. 9). This becomes filled 
with barium. When once seen it can always be recognized again. It 
occurs, however, in only one per cent. of the cases. This pouch is 
frequently surrounded by inflammatory tissue. eee palpation a mass 
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Fig. 12.—Larce CARCINOMA OF THE GREATER AND Lesser CURVATURE WITH THE 
PYLoRUS ITSELF INTACT AND CONSEQUENTLY NO SYMPTOMS OF OBSTRUCTION. 


can be felt and clinically suggests a carcinoma. The roentgen picture, 
however, determines the real nature of the lesion. 

The main features of an ulcer on the lesser curvature are: first, 
increased peristaltic activity; second, the formation of an incisura; 
third, a filling defect; and fourth, delayed emptying time. 

When the ulcer is situated at the pylorus it may produce more or less 
obstruction. The stomach then dilates, the pyloric antrum being the 
first part to show dilatation. When the dilatation becomes marked the 
stomach loses its tone and the peristaltic activity is markedly lessened, 
and in extreme cases may be almost absent. The emptying time may be 


extended to ten or twenty-four hours or more, depending upon the degree 
of obstruction (Fig. 10). 
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The above four signs are most frequently seen, though all of them 
may not be present in the same case. When adhesions occur arising from 
some condition outside of the stomach, as gall-bladder adhesions involving 
the pylorus, it is frequently very difficult and often impossible to deter- 
mine whether the defect at the pylorus is due to ulcer or adhesions. The 
latter may act as a stimulus and there may be the same hypertonicity as 
seen with ulcer. After surgical interference, such as pyloroplasty or 
gastro-enterostomy, it is practically impossible to arrrive at any definite 





Fig. 13.—Large Carcinoma INVOLVING THE ENTIRE STOMACH AND THE PYLORUS 
ITsELF Is A Riaip, FixED OPENING WHICH CANNOT CONTRACT, SO THAT THE 
BARIUM FLOWS THROUGH FREELY. THIS PLATE Was MaDE THIRTY 
MINUTES AFTER THE ADMINISTRATION OF THE BARIUM AND 
THe Stomacy Is Now Practicauty Empty. 


conclusions, as the size, shape, tone and motility of the stomach are vom- 
pletely altered. 


The question naturally arises as to how accurate is the roentgen 
diagnosis of ulcer. In the author’s series of approximately 1,000 cases 
the error in diagnosis was between 20 and 25 per cent. 


The greatest source of error was in interpreting deformities produced 
by adhesions as defects arising from ulcers. Sometimes the marked 
hypertonicity of the stomach may arise refiexly from gall-bladder adhe- 
sions or a chronic appendix, and there may be associated with it a 
pseudospastic defect that simulates an ulcer. In doubtful cases it is a 
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good plan to administer atropin, and when the patient is thoroughly 
under the influence of the drug, then repeat the examination. 
CaRcINOMA.—F or convenience of studying this condition it is well 
to divide the stomach into, first, the cardiac end; second, the body; third, 
the pyloric end. Carcinoma gives the same signs as does ulcer, that is, 
change in peristalsis, defects of the walls of the stomach and changes in 
the evacuation time, these changes, of course, depending upon the extent 
of the lesion. The site of the growth is the same as in uleer, except that 
the greater curvature may be involved. It is the feeling of the author 
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Fig. 14.—THr Markep INDURATION OF THE STOMACH WALLS PREVENTED PERISTAL- 
Tic MOVEMENTS. THs Sromacu Dip Nor Auter Irs SHAPE AT ALL 
DURING THE ENTIRE EXAMINATION. 


that very early carcinomatous lesions of the pylorus and lesser curvature 
cannot be differentiated from those of benign ulcers, while any lesion on 
the greater curvature is almost invariably malignant. 


Carcinoma of the cardiac end is generally seen quite early, as the 
cardiac opening is so frequently involved that symptons appear early and 
the patient presents himself for relief of symptoms (Fig. 11). In cases 
where the lesion is suspected in this portion of the stomach it is well 
to examine the patient lying upon the back, as in this position we get 
the complete filling of the cardiae end, thus doing away with the gastric 
bubble which is seen in the usual method of examination. The barium 
trickles slowly through the cardiac end and the stomach walls adjacent 
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to it are irregular and moth-eaten. Occasionally a massive growth is 
seen in this area, but generally it is of the infiltrative kind. 


In lesions in the body of the stomach one may have an extensive 
growth, and yet the patient may complain of very few symptoms, inas- 
much as the motor activity is not interfered with (Fig. 12). As this 
lesion rarely affects the cardiac or pyloric orifices, obstructive symptoms 
are absent, the stomach emptying at the normal rate or perhaps a little 
more rapidly than normal (Fig. 13). For this reason this region is 
spoken of as ‘‘the silent area.’’ The examination generally shows that 





Fig. 15.—LAgGE CARCINOMA OF THE GREATER CURVATURE EXTENDING INWARD AND 
ALMOST FILLING THE LUMEN OF THE STOMACH. 


the peristaltic waves are interrupted in their course at the site of the 
lesion, inasmuch as the lesion is hard and indurated and does not admit 
of further peristaltic movements (Fig. 14). In addition a persistent 
filling defect is almost always present. The filling defect is produced by 
infiltration of the walls or a massive growth in the stomach wall bulging 
generally more or less into the lumen of the organ itself, so that it is 
outlined by the barium in the stomach proper and presents the appear- 
ance of an indentation (Fig. 15). 


In the third class of cases, that is, in lesions around the pylorus, the 
symptoms arise early as a rule, and are due to a partial obstruction which 
quickly attracts the patient’s attention to the gastric disorder (Fig. 16). 
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We may classify growths at the pylorus into two forms. The first, 
the annular carcinoma, has its origin within the pylorus itself, and al- 
though it may be very small in size, produces symptoms relatively early, 
as it soon causes a greater or less degree of obstruction (Fig. 17). Qc- 
easionally such a growth will completely infiltrate the pyloric ring 
without obstructing the lumen.and, consequently, we have a rigidly fixed 
open pylorus through which the barium pours, quickly emptying the 
stomach (Fig. 18). 

The second type also has its origin at the plyorus; it is not annular in 
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Fig. 16.—CarRcINnoMA OF THE PyLorus PRODUCING OBSTRUCTION. 


form, but invasive, most frequently extending along the wall of the 
stomach. Such a growth may or may not produce obstruction (Fig. 19). 


The annular type of carcinoma is easily recognized inasmuch as the 
stomach is observed to be perfectly normal except at the pyloric end. 
The pylorus, instead of being clear-cut and sharp, is generally slightly 
depressed in the center and somewhat thickened, so that the structure 
assumes the shape of a crater. 


The seeond type of carcinoma may exist for some time without being 
recognized, because in the absence of any symptoms of obstruction, the 
patient being still in a comfortable state, does not present himself for an 
examination. In this type of growth one finds a persistent filling defect in 
or close to the pylorus and ascending away from it. The mass is in- 
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durated and free from peristaltic waves since the waves pass over the 
area and are lost. 

In these cases of partial obstruction the stomach begins to show a very 
definite change. In the early stages we find active contractions of the 
organ with a slow elimination of its contents. Another very significant 
sign is that a portion of the stomach just within the pylorus and on the 
greater curvature in the pyloric region shows a tendency to bulge. The 
cause of this condition is as follows: The active contractions of the 
stomach force all of the food toward the pyloric region; the pylorus not 





Fie. 17.—CakCINOMA OF THE PYLORUS PRODUCING OBSTRUCTION, AND THE GrowTH Is 
BEGINNING TO EXTEND UPON THE LESSER CURVATURE, 


being patent, as a result of this constant pressure, the prepyloric region 
becomes dilated, so that the plate presents the pylorus apparently not 
at the end of the stomach, but with the prepylorie region extending 
further to the right than the pylorus, the latter resting on top of the 
stomach and pointing to the splenic region. This prepyloric bulging is 
dependent largely upon the duration of the affection (Fig. 20). In the 
early stages it is verv small, but as the condition advances, 1t may reach 
the size of a hen’s egg. As the condition advances still further, dilatation 
begins to take place, and after a time practically the entire fundus yields, 
so that a typical saccular formation is produced and all the barium rests 
in the fundus. When the stomach is in this condition, there will be a 
retention of contents from ten to twenty-four hours or more (Fig. 21). 
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Occasionally a growth external to the stomach may be so situated 
that the mass will press upon the stomach wall and produce a large in- 
dentation simulating a defect. Upon palpation, however, the stomach 
can be moved and the defect will disappear (Fig. 22). 


The author has seen one case where a large, smooth defect was present 
upon the lesser curvature close to the pylorus producing some obstruc- 
tion. The stomach was firmly fixed and could not be moved. The gastric 
analysis showed absence of hydrochloric acid. A diagnosis of carcinoma 
was made, but an exploratory operation showed this defect to be caused 
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Fyq¢. 18.—EXTENSIVE CARCINOMA OF THE STOMACH WITH THE PYLoRIC END CHANGED 
INTO A TUBE-LIKE STRUCTURE, BUT NOT PRODUCING ANY OBSTRUCTION. 


by an abnormal lobe of the liver adherent to the stomach and impinging 
upon the gastric lumen. 

Unless due care be exercised one may easily be misled by certain 
reflex or spastic conditions of the stomach. It is not uncommon to ob- 
serve a stomach with a filling defect due to spasm which will continue for 
a period of an hour or two. In one case under observation a similar 
filling defect due to spasm lasted for about forty-eight hours and dis- 
appeared only when atropin was administered. In doubtful cases the 
question of spasm of the stomach may be eliminated by the administra- 
tion of full doses of atropin for one or two days until the patient is well 
under its influence. A second examination made under these conditions 
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will immediately show that the suspicious area has completely vanished, 
and that the condition previously observed was due to spasm. 

In the study of gastric carcinoma the differential diagnosis between 
this condition and ulcer is often very difficult. It is still a much debated 
question as to whether carcinoma of the stomach has its origin primarily 
as such, or is the result of a transition from an old ulcer. If the latter 
view be correct, one ean readily understand the difficulty in determining 
when the benign condition begins its transition into malignaney. The 
situation of both carcinoma and ulcer is frequently the same, with the 
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Fig, 19.—-ANNULAK CARCINOMA OF THE PYLORUS WITH OBSTRUCTION. 


exception of the greater curvature, where carcinoma seems to occur and 
never ulcer. In the differential diagnosis between the two conditions 
the points to be taken into consideration are as follows: 

First, in carcinoma, unless there is obstruction, there is nearly always 
active peristalsis with rapid evacuation of contents. In ulcer there is 
hyperperistalsis and slow evacuation of the gastric contents. 

Second, carcinoma may occur in any part of the stomach. The 
invasive lesions are more frequently seen on the lesser curvature near the 
pylorus, and less frequently on the greater curvature, whereas ulcer is 
generally observed on the lesser curvature near the pylorus and is prac- 
tically never seen on the greater curvature. 

Fiutina Derscts.—In carcinoma the filling defect is generally sur- 
rounded by an invasive area which interferes with peristalsis, producing 
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an apparently large dead area. In ulcer the defect is smaller and is not 
go apt to have the immediate peristaltic wave interfered with, although 
occasionally if the ulcer is a large indurated one the same peristaltic 
changes will be noted. 

Carcinoma of the pylorus in the earliest stages is generally annular 
and produces a crater-like appearance, while ulcer in that area gives an 
irreguiar filling defect. When any of these conditions pass on to the 
obstructive stage, the change that is caused by the dilatation may mask 
the signs associated with the filling defect. 
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Fig. 20.—CakCINOMA OF THE PYLORUS WITH MARKED PREPYLORIC BULGING. 


In the author’s experience in the very early stages of gastric cancer, 
it is frequently impossible to determine whether we are dealing with a 
malignant or benign ulcerative lesion. The main object, however, is to 
determine whether the lesion at hand is really an ulcer or not. Inasmuch 
as indurated gastric ulcers have at times a tendency to become malignant 
and produce roentgenograms similar to those which are cancerous, they 
must be included in the same class. In the later stages of gastric cancer, 
however, when the growth is large it is usually a very simple matter to 
arrive at correct conclusions regarding its malignancy, but at this stage 
while the clinician is not dependent upon the x-ray for a diagnosis (the 
symptoms being well established), yet it furnishes important evidence 
as to whether the tumor is operable or not; it establishes clearly the 
location and extent and also the degree of obstruction. 
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Syphilis of the stomach is a very uncommon lesion. It gives prac- 
tically the same signs as carcinoma. A large filling defect will be present, 
the walls will be irregular and worm-caten and there may be hour-glass 
contractions (Fig. 23). The author feels that it is impossible to dis- 
tinguish this lesion from one produced by cancer. A positive Wasser- 
mann may be helpful, but it is not conclusive, as cancer is frequently 
seen in syphilitics. When one secs a young individual with a large 
lesion of the stomach and yet showing no signs of a serious constitutional 
disease, one must have syphilis in mind. In such cases, when antiluetic 
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Fig. 21.—CarcinoMa OF THE PytoRUS with TWwENTY-rour Hour RETENTION. 


treatment is administered, and the lesion completely disappears, the 
presumptive evidence is strongly in favor of the lesion having been 
syphilitic. 

It is well to bear in mind, however, that carcinoma is occasionally 
seen in the young and one must not make a diagnosis of lues simply 
because the patient is quite young and has a positive Wassermann, The 
author has had just such a case in a man of twenty-three, where the lesion 
was malignant and not luetic. 

Besides the lesions already mentioned abnormalities can be deter- 
mined, transposition of the viscera being the most common. Occasionally 
one will find a hernia of the stomach into the thorax (Fig. 24). 

The roentgen examination is of great assistance in the detection of 
foreign bodies. The author has observed pins, nails, hair-balls, finger 
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Fig. 22.—A Mass in tae OmENTUM PRESSING UPON THE PYLORUS AND GREATER 
CURVATURE PropUCING A DEFORMITY. UPON PALPATION THE Mass CouLD 
Bre PusHep AWAY AND THE STOMACH ASSUMED A NORMAL APPEARANCE. 


rings, portions of stomach tubes, glass, false teeth, ete., in the stomach, 
and on one occasion a small dog chain nearly six feet in length was found. 

Examination of the sfomach after medical treatment of an ulcer is 
of great assistance in determining the extent of healing. The gradual 
disappearance of the defect can be observed. After the defect has dis- 
appeared peristalsis should return to normal. If marked hyperperistalsis 
still persists, although the filling defect has disappeared, the ulcer has 
not completely healed. It has been the author’s experience that if a 
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patient goes on an unrestricted diet at that time there will be a recurrence 
of the symptoms. ) 

The proper functioning of a gastro-enterostomy can be readily deter- 
mined. In some cases where there is a partial obstruction and a gastro- 
enterostomy has been done, there may be a return of the symptoms. In 
such cases a partial closing of the gastro-enterostomy opening has been 
observed (Fig. 25). 

In resection of the stomach for growths it is often impossible to 
determine whether there is a return of the disease. The operation has 
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Fig. 23.—Luetic STRICTURE WHICH Was THoUGHT TO BE CARCINOMA, BUT aT Op- 
ERATION WAS Founp To Be LUETIC. 


so completely changed the shape and activity of the organ that it is 
difficult to determine whether the altered shape and activity are due to 
surgical interference or disease. 

Small Intestines.—Of all the lesions in the small intestines, duodenal 
ulcer is probably the most common (Fig. 26). The first portion of the 
duodenum is the part most generally affected. Just as in gastric ulcer 
the two cardinal signs are changes in the peristaltic activity of the 
stomach and duodenum, and filling defects. The first part of the duo- 
denum is called the ‘‘cap’’ and morphologically it is very similar to the 
stomach. Any stimulation of the cap reflexly stimulates the stomach 
and peristaltic activity is set up, but with a marked difference as to 
motility. With gastric ulcers there is increased peristaltic activity 
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Fig. 24.—HEeErnia OF THE STOMACH INTO THE RicuTr THorax. Note tHE Barium. 
coatep String wHICH THE Patiznt Hap SWALLOWED, 


associated with spasm of the pylorus with resulting delayed motility. 
In duodenal ulcers, when food touches the raw ulcerative surface, the 
duodenum contracts and, pushes on the food, but the contraction of the 
duodenum sets up a peristaltic wave in the stomach and this in turn 
pours fresh material into the duodenum, which in turn contracts again ; 
consequently the harder the duodenum contracts just that much more 
the stomach contracts. There is no valve in the duodenum that can go 
into spasm and bring about a general spasm of the duodenum and stom- 
ach, producing a temporary arrest of activity as in gastric ulcer. On 
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Fig. 25.—CarcINOMA OF THE PyLoRUS Propucinae ALMosTt COMPLETE OBSTRUCTION. 
GASTRO-ENTEROSTOMY OPENING Was DONE AND S1x Montns Later THE 
CARCINOMA BEGAN TO INVOLVE THE NEW OPENING PRODUCING OB- 
STRUCTION. THIS EXAMINATION Was MADE FIvE Hours 
AFTER THE ADMINISTRATION OF THE BARIUM. 


the contrary the entire functions of the stomach and duodenum are 
speeded up and have increased peristaltic activity with rapid emptying 
of the stomach. The cardinal difference then is that in gastric ulcer we 
have hyperperistalsis with delayed motility, while in duodenal ulcer we 
have hyperperistalsis with hypermotility. In simple uncomplicated cases 
of duodenal ulcers it is quite common to see the stomach emptied in 
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fifteen minutes. In cases, however, where there are adhesions or slight 
obstructions there may be six-hour residue in the stomach. 

Filling defects are much more definite in the duodenum than in. the 
stomach. In fact if a normal duodenal cap can be shown we can defin- 
itely rule out uleer. Adhesions from the gall-bladder may produce de- 
fects that closely simulate those of uleer. Upper right quadrant adhe- 
sions may be so extensive as to completely mask the primary lesion. 
The author has seen a number of cases explored where in one set of cases 
the primary lesion was an ulcer, and in the second set of cases gall- 
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Fig. 26.—Lar@e DvopENAL ULCER Propucina MARKED DerorMITy OF THE CAP. 


bladder infection was the cause of the adhesions. From an x-ray stand- 
point it was impossible to differentiate these conditions. Primary car- 
cinoma of the duodenal cap is so rare that it need only be mentioned. 
Only one case was seen by the author and it is needless to add that the 
correct diagnosis was made only at autopsy. 

Uleers of the seeond and third portions of the duodenum are rare, 
but if obstruction is present there may be dilatation behind the obstruc- 
tion. Several cases of large dilatation of the duodenum have been noted 
and yet at operation no cause could be found (Fig. 27). These must be 
looked upon as idiopathie dilatations and may be the result of some nerve 
inhibition. 

Diverticula of the duodenum are occasionally seen. They are readily 
recognized as solid masses of barium just to one side of the duodenum 
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and the pouches vary in size from a dime to a quarter, and remain filled 
with barium even after the stomach and duodenum are empty. They 
have been observed to remain filled for forty-eight hours (Fig. 28). 
Just as in esophagus diverticula they may be present, but the lumen of 
the pouch may not always be patent and so they may not be detected. 
The duodenal cap is the only portion of the small intestines that is 
sharply defined under normal conditions. The rapid passage of the 
contents does not completely fil] the intestines and consequently the small 
intestines are not shown in detail. A plate shows irregular feathery 
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Fig. 27.—Ipropatmic DrLATaTioN oF THE DuopENum. No Caus# FoR THIS COULD 
Bre Founp at OPERATION. 


masses scattered throughout the area where the intestines lie. Whenever 
the small intestines are well filled and clearly outlined, we are dealing 
either with spasm, delayed motility from adhesions, or obstruction from 
growths. It is quite difficult to determine sometimes what causes the 
obstructive condition. When the small intestines are all matted together 
it is generally the result of some chronic inflammatory condition, and 
tuberculous peritonitis is the most common cause. In upper and lower 
right quadrant adhesions the small intestines may be massed together 
in either of these quadrants aceording to that which is affeeted. In large 
tumors of the gall-bladder or pelvic region the small intestines may be 
markedly displaced, thus giving a clue to the condition. 

The Colon.—In the examination of this organ the barium meal as well 
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Fig. 28.—DIvERTICULUM oF THE DuopeNUmM TweENtTy-rour Hours Aarrer THE AD- 
MINISTRATION OF THE BaRiuM MEAL. 


as the enema are used. The latter half of the colon is best demonstrated 
by means of the enema, and it is the only method by which complete fill- 
ing can be obtained. The colon varies in size and position according to 
the habitus of the patient. It varies its position just as the stomach does. 
We find the high colon in fat individuals and the pelvic colon in the 
very thin. In studying the colon stress should be laid upon its activity 
and not its position. 

The normal colon varies as to size, being largest at the cecum, gradu- 
ally narrowing until the rectum is reached, and again widening at the 
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Fig. 29.—RETROCECAL APPENDIX, TIP OF 1T BEING SEEN ON THE INNER SpE oF THE 
CECUM AND ADHERENT. 


rectal ampulla. While the passage of contents through the small intes- 
tine is rapid, the large bowel acts as a reservoir and the movement is 
relatively slow. In a normal individual the meal should be in the cecum 
two hours after the stomach has completely emptied. The head of the 
meal should then be at the hepatic flexure in from six to nine hours 
the splenic flexure nine to twelve hours, and in the rectum from sixteen 
to twenty-four hours. The stomach and small intestines are constantly 
in motion during a meal. The movements in the colon are ‘‘mass move- 
ments’’ with fairly long intervals of complete rest. 
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Fic, 30.—APpPENDIX FILLED with Barium, KINKED AND ADHERENT TO THE CECUM. 


In studying the colon, it is found that lesions of the lower right 
quadrant region are probably the most common of all. They may be 
divided into: first, appendicitis; second, incompetent ileocecal valve; 
third, dilatation of the cecum with retention; fourth, adhesions and 
angulations; fifth, ulcerations due to tuberculosis; and sixth, ulcerations 
due to carcinoma. 

In acute appendicitis it is generally impossible to fill the appendix 
so that it can be visualized, but upon palpation under the fluoroscope a 
tender point will be found away from the colon and over an area that 
corresponds to the appendix position. The fundus of the stomach will 
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Fig. 31.—SromacH PuLiep IN THE Lower Rigut QuApRANT REGION. THis STOMACH 
CouLp Br PusHep tro irs NorMAL Position, INDICATING THERE Were No 
ADHESIONS, But WHEN RELEASED WOULD IMMEDIATELY RESUME ITS 
POSITION IN THE LOWER RIGHT QUADRANT REGION. 


frequently be in the lower right quadrant region and while freely mov- 
able, yet will return to the lower right quadrant region. Frequently 
very valuable information may be obtained by the examination of chronic 
appendiceal affections. This, of course, applics only to those cases in 
which the lumen is patent, while in some of the very chronic forms the 
lumen may be completely closed as a result of an obliterative process, 
and consequently the barium will fail to enter and the appendix nat- 
urally cannot be visualized. 
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Frq. 32..-LARGE DILATATION OF THE CECUM WITH RETENTION or CONTENTS. 


In six hours after the administration of the barium meal the cecum is 
fairly filled, and at that time, under palpation, the appendix will prob- 
ably fill. From that time on until the colon is empty and frequently 
for some time afterwards, the appendix remains visible. The ordinary 
technic frequently will not show the appendix, so that it must first be 
found fluoroseopically and then a plate made in the position in which 
it is visible. When the appendix remains visible for more than a day or 
two after the barium meal, it is in proportion to its poor drainage a 
dangerous appendix. There are certain instances in which the barrum 
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Fig. 33.--ADHESIONS AROUND THE ILEOCECAL VALVE CAUSING FIFTEEN Howur RE- 
TENTION AND SOME DILATATION OF THE 


shadow may persist for days and in one or two instances the barium- 
filled appendix persisted for several weeks. 


Wher visualizing the appendix the tenderness can often be localized 
immediately over it and, if the appendix be moved by palpation, the 
tenderness will move with it. When the appendix is retrocecal, the 
cecum must be pushed aside to visualize it (Fig. 29). The great ma- 
jority of the retrocecal type show tenderness. The frequency of the 
visualization of the appendix by means of the barium meal varies accord- 
ing to several authorities from 35 to 90 per cent. 
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The author does not believe that every visualized appendix is neces- 
sarily pathological. An appendix can frequently be found well filled 
with barium, yet lying perfectly free, no signs of adhesions and empty- 
ing at the same time with the cecum. On the other hand, when we find 
an appendix filled with barium, curled up and fixed (Fig. 30), it invar- 
ibly means that some pathological process is present. When chronically 
inflamed, an appendix is frequently adherent to the structures sur- 
rounding it. It may be fixed throughout its length or only partially so. 
It is a frequent occurrence to find the tip adherent with the body lying 





Fig. 34.—TupercuLous Unceration or tHE Lares Bowen with IiyperMori.iry. 
THis Puate Was Mapes Srx Hours Arrer THE ADMINISTRATION 
OF THE BARIUM MEAL. 


free. Palpation of such an appendix will almost invariably show tender- 
ness. 

Kinking of the appendix is a significant sign of adhesions. When 
it points upward to the gall-bladder region, there is good ground to 
believe that some pathological condition is present. 

Attention has been called to the fact that the fundus of the stomach 
is seen in the lower right quadrant region in acute appendicitis. This 
frequently is true of the chronic type. Occasionally this is due to 
adhesions to the stomach or omentum, and under palpation we will find 
it fixed in that position so that it cannot be moved. In other cases, when 
viewed under the fluoroscope screen, the stomach can be moved to its 
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Fig, 35.—-EarLy CagcINOMA OF THE Cecoum INVOLVING THE ILEOCECAL VALVE. 


normal position and yet upon the release of the hand will immediately 
move again to its former position (Fig. 31). The reason for this ab- 
normal position cannot be explained, but it is probably due to some 
chemotactic attraction, and when present is a very definite indication of 
a diseased appendix. 


Partial obstructions of the pylorus due to inflammatory conditions 
may lead to the production of adhesions in the lower right quadrant 
region, dragging the stomach in that direction, and the appendix may 
become secondarily affected. Adhesions associated with the appendix 
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may extend to the surrounding structures and lead to varying degrees of 
cecal and ileal stasis, and even to partial colonic obstruction, 

There are a certain number of cases of chronic infections where the 
appendix does not fill. This may be due to the fact that on account of 
its unusual position it does not fill, or its lumen is closed by an oblitera- 
tive process, or for some other reason the barium does not enter. There 
may be even an absence of tenderness between attacks. Numerous au- 
thors have called attention to the fact that a diseased appendix may be 
present and yet not give roentgen signs. While tenderness over the 
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Fig. 36.~—CARkCINOMA OF THE TRANSVERSE COLON JUST PROXIMAL TO THE SPLENIC 
FLEXURE. 


appendix region is an important sign, it is well to remember that a 
chronically distended cecum is also tender upon palpation. 

INCOMPETENT I[LEOCECAL VALVE.—-When the barium has left the stom- 
ach and small intestines and is lodged in the colon and later examination 
shows the terminal ileum to be filled, we are dealing with a true ileocecal 
incompetency. When a barium enema is given it is quite common to 
find a part of the ileum filled. This must not be looked upon as a 
true incompetency, as the pressure of the enema plus antiperistaltic 
waves will produce this condition. The author feels that incompetency 
is of significance only when it occurs with the barium meal. 

DILATATION OF THE CecUM witH RETENTION.—When the barium meal 
is taken it ordinarily reaches the cecum in from six to nine hours. Delay 
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Fie. 37.—-AN ExtTEensiveE CARCINOMA oF THE Sigmoip Propuctne Parriau Op- 
STRUCTION. 


in the passage of the barium may cause a retention for many hours with 
consequent dilatation of the cecum (Fig. 32). This stasis may in some 
instances be associated with a chronic appendix and as T. R. Brown has 
pointed out both may be due to a high degree of enteroptosis, or they may 
be the result of a secondary low-grade inflammatory process. The 
degree of cecal stasis may vary markedly in various individuals, twenty- 
four or even forty-eight hours’ retention not being unusual in some 
cases. 
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While the location of the cecum and colon is clearly pointed out, yet 
ptosis is a question of minor importance. It is not the position of the 
colon with which we are most concerned, but the functioning of this 
portion of the tract, for directly in proportion to disturbances of function 
are symptoms of retention and partial obstruction produced. The exam- 
ination of the dilated ceeum has probably thrown more light upon this 
type of constipation than has been done by any other means heretofore. 
It is interesting to note that with a dilated cecum the patient may fre- 
quently not complain of constipation, but on the contrary, state that the 
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Fig. 38.—CHronic Couitis, THE Drescenpine Coton Brine Mors or Less Super 
FICIALLY ULCERATED. 


bowels move every day. Yet in these cases, one will find that a large 
part of the barium still remains in the eecum from forty-eight to one 
hundred twenty hours. The barium will become almost adherent in 
masses to the sides of the cecum, allowing only a small channel in the 
center. In some of the most obstinate cases when the cecum has been ex- 
plored these fecal masses are sv adherent to the walls that when removed 
there is sometimes bleeding of the mucous membrane beneath. This must 
of necessity cause a low-grade inflammation of the cecum, which will fre- 
quently extend to the appendix. In such cases on operation, when a 
chronically inflamed appendix is found, one must remember that the 
primary cause is not in the appendix, but in the cecum, and the removal 
of the appendix will not be of benefit to the patient. 
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Adhesions and angulations can be readily recognized. Under the 
fluoroscopic sereen the various parts’ of the bowels can be seen and when 
adherent they are fixed and cannot be separated. The adhesions may be 
so dense, particularly after an appendix abscess, as to produce partial 
obstruction, or the bowel may be pulled into such an abnormal position 
as to mechanically produce a partial obstruction. In adhesions from a 
chronic appendix, not only may the cecum be involved, but it is quite 





Fig. 39.—MarkKEep Mucous CoLivTIs, THE Bagium Berne LNcoRPOKATED In Mucous 
Sireps, Givinc A StRING-LIKE APPEARANCE To THE TRANSVERSE 
AND DESCENDING COLON. 


common to find the terminal ileum so bound down that there may be 
fifteen-hour retention and actual dilatation (Fig, 33). 

Tuberculous Ulcerations—L. Brown and Sampson call attention to 
the importance of roentgen examination in the diagnosis of intestinal 
tuberculosis. According to these authors the clinical picture is of little 
aid in the diagnosis of the early stage of this disease. The roentgen 
examination shows hypermotility of the bowel, complete evacuation often 
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Fig. 40.—DrvertTicunitis Suowine Great NUMBERS OF DIVERTICULA, EXTENDING 
FROM THE WALLS OF THE SIGMOID AND THE TRANSVERSE COLON 
AND SPLENIC FLEXURE. 

occurring in from twenty to twenty-four hours, though a small amount 
of barium may be left in the rectum at the end of this time. In many 
cases the cecum and ascending colon manifested the greatest hypermotil- 
ity. The cecum and colon are very spastic and there are irregular fill- 
ing defects due to ulcerative lesions. According to Brown and Sampson 
the presence of intestinal hypermotility spasm and filling defects gives 
almost definite evidence of colonic tuberculosis in 4 patient. with pul- 
monary tuberculosis (Fig. 34). 
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Sometimes a very spastic, irritable bowel will frequently be im- 
properly filled, due to spasm, and give a picture almost identical to that 
seen in tuberculosis, so that one must be careful not to assume that every 
case of spasm and improper filling is due to tuberculosis. 


Ulcerations Due to Carcinoma.—While the barium meal gives us in- 
formation as to the cecum, ascending and transverse colon, yet on account 
of the nonfilling of the descending colon and sigmoid it is of but little 
use in this area. The barium enema should always be used when a 
lesion is suspected in any portion of the colon. This method enables us 
to fill the colon completely and thus do away with areas of incomplete 
filling which may simulate the defects produced by earcinoma. While 
carcinoma may occur anywhere in the colon, the cecum (Fig. 35), trans- 
verse colon (Fig. 36), and sigmoid (Fig. 37) seem to be the favorite 
sites for this lesion, which is characterized by a filling defect with irreg- 
ular serrated edges, the size depending upon the extent of the lesion. 
Carcinoma of the cecum may exist for a long period of time before ob- 
structive symptoms are noted. In one or two instances the lesion was 
found upon routine examination where there were no clinical symptoms at 
all. Filling defeets may occasionally occur from conditions other than car- 
cinoma. In one instance the author saw a typical filling defect which was 
constant in all the examinations. The clinical history pointed to a lesion 
in the lower right quadrant. The filling defect and partial obstruction 
were found to be due to the dragging down of the colon by adhesion from 
an old inguinal hernia. 


Diagnosis of carcinoma should never be made from a single examina- 
tion. If the colon is not completely cleared the barium may flow around 
a small mass of fecal material which will give a filling defect. In such 
instances it is always well to wait several days and then have the colon 
thoroughly cleansed by means of cathartics and enemata, and repeat the 
examination. If the filling defect was due to a small mass of fecal ma- 
terial, it would have disappeared under brisk catharsis by the time the 
second examination was made. 

We have spoken of adhesions in the lower right quadrant region, but 
they may occur anywhere in the abdomen. In gall-bladder infections 
we may sec the hepatic flexure as well as the duodenum involved. Pus 
tubes may give marked adhesions in either lower quadrant according 
to the side involved. Occasionally fibrous bands will partially surround 
the colon and cause a partial stricture. They are recognized by the very 
abrupt narrowing of the lumen at the point of strieture, accompanied 
by a more or less constant spasm of the colon distal to the stricture. 


Chronic colitis is best studied by the barium enema. In marked cases 
the colon is narrowed and has a ‘‘sausage-shaped tube’’ appearance. 
The usual haustration of the colon has disappeared due to the thicken- 
ing of the wall from the chronic inflammatory process (Fig. 38). When the 
cecum is involved, there is generally incompetency of the ileocecal valve. 
In the milder forms of colitis the picture is just the reverse of the chronic 
type. There is marked spasm associated with deep haustration, and 
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oceasionally antiperistaltic waves. The barium becomes imbedded in 
shreds of mucus, giving a string-like appearance in the bowel (Fig. 39). 
Diverticulitis is rather a rare condition and while any portion of the 
colon may be involved, the sigmoid is most frequently affected. The 
condition is characterized by small pouches opening into the colon (Fig. 
40). These become filled with the barium and do not empty quickly. 
The barium in the colon will be expelled but there are left little round 
masses of barium along the edge of the colon. These may persist for a 
number of days before the pouches will empty their contents. In the 
advanced cases where there is marked induration we may get irregular 
filling defects which cannot be differentiated from those of cancer, 


CHAPTER VII 


DIET IN DIGESTIVE DISEASES 


By Juuius FriepENwa.p, M.D. 


Diet in digestive’ affections, p. 285:—General consideration, p. 285; 
proteins, p. 286; Fats, p. 286; Carbohydrates, p. 286; Vitamins, 
p. 286; Fuel value of food, p. 286. 

Diet in diseases of the stomach, p. 287:—Leube’s diet scale, p. 287; 
Liquid food in gastric disturbances, p. 292; Gelatinous forms of 
food, p. 292. 

Special factors relating to diet of patients affected with gastric dis- 
turbances, p. 293:—Special forms of treatment in gastrie affections, 
p. 294:—Rest cure, p. 294; Milk eure, p. 294; Forced feeding or 
lavage, p. 295; Duodenal feeding, p. 295; Recta] feeding, p. 296. 

Diet in acute gastritis, p. 298. 

Diet in chronic gastritis, p. 299. 

Diet in atony of stomach, p. 300. 

Diet in dilatation of stomach, p. 301. 

Diet in uleer of stomach, p. 302. 

Diet in cancer of stomach, p. 312. 

Piet in hyperehlorhydria and hypersecretion, p. 313. 

Diet in nervous gastric affections, p. 315:—Nervous anorexia and 
vomiting, p. 315; Diet in nervous dyspepsia, p. 315. 

Diet in intestinal diseases, p. 315:—Antiputrefaction diet, p. 316; 
Antifermentative diet, p. 317; Diet in intestinal dyspepsia, p. 317; 
Diet in acute intestinal catarrh, p. 317; Diet in chronic intestinal 
eatarrh, p. 318; Diet in dysentery, p. 318; Diet in ulcers of the in- 
testines, p. 318; Other forms of intestinal ulcers, p. 318; Diet in 
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DIET IN DIGESTIVE AFFECTION 


General Consideration —Diet plays an extremely important réle in 
the treatment of digestive affections. In many of these disturbances 
cures can often be affected by dict alone, when without this mode of 
treatment serious complications may arise. 

In order to more fully comprehend the value of diet in digestive 
diseases, it may be advisable to present briefly a few of the principles 
governing the use of food in general. 

Foods are divided into a number of different classes, proteins, car- 
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bohydrates, fats, mineral salts and water. About 60 per cent. of the 
foods consist of water, which tends to maintain the proper consistency 
of the body; it does not, however, furnish heat or energy, as it is not 
burnt up in the metabolic processes. About 6.per cent. of the body 
weight of the adult is composed of mineral salts, the greatest amount 
being present as lime salts in the bones and teeth. The salts enter 
also, however, into the composition of other tissues and fluids of the 
body. While salts furnish but little energy and heat, they play an 
important réle in metabolism, and are necessary for life and health, 
many diseased conditions being due to disturbances of salt metabolism. 
in addition to calcium other important salts are compounds of potas- 
sium, sodium, magnesia and iron. | 

Proteins.—Proteins comprise the food containing nitrogen. They 
are essential to life, and are split up during digestion into amino-acids, 
which are absorbed, and are utilized in the growth and repair of various 
tissues. A certain quantity of protein is requisite, but nitrogen 
equilibrium may be obtained at different levels, and if but little protein 
is ingested a part may be replaced by fats or carbohydrates, which are 
termed protein sparers. 

Fats.—Fats are utilized to build up the fatty tissues. They are 
oxidized into carbon dioxid and water. Some of the fats may form 
sugar aS in diabetes; others may be absorbed, and be stored away in 
the body. Part of the fats of the body is derived from the transforma- 
tion of carbohydrates, while part is formed from protein. 

Carbohydrates.—Carbohydrates are composed of carbon, hydrogen 
and oxygen, the last two in the proportion to form water. These foods 
include starches, sugar and vegetable fiber (cellulose). The carbo- 
hydrates may he transformed into fat and stored in the body, and may 
also be utilized as fuel. 

Vitamins.—It is now known that the supplying of the body with 
adequate quantities of protein fats and carbohydrates is not sufficient to 
maintain growth and life. There are in addition, as Funk has pointed 
out, other substances which are essential; these are known as vitamins 
or accessory food substances. Three definite forms of vitamins have 
now been established: 


(1) Fat soluble ‘‘A’’, found in large amounts in milk, cream, butter 
fats, yolks of eggs, leaves of green vegetables, beef fat, and mutton fat. 

(2) Water soluble ‘‘B’’, or antineuritic, is observed in large quanti- 
ties in eggs, many cereals, peas, sweetbreads and fish. 

(3) Antiscorbutic vitamin is found especially in raw cabbage, lemon 
juice, orange juice, raspberries and tomatoes. 


Fuel Value of Food.—Food has a definite fuel value as it is utilized 
or burnt up in the body. The calorie is the amount of heat that is 
necessary to ralse the temperature of one kilogram (2.71 lbs.) of water 
1° C., or nearly the same as the amount required to raise 1 pound of 
water 4° F. According to Rubner the caloric value of the primary food 
constituents is as follows: 
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A STAM Protein: 6 isi06.0s.0n.6 566 SA ee te eatew see's 4.1 
1 gram carbohydrate: is ss.05 seca sta cece eae wen 4.1 
1 gram fat ..... Pe re ree ee ere eer re Semi hee 9.3 
JE BPA AICONO! fn .3:40.5 a. 9s 26 4-a-0ace Vine eau eae ewes 7.0 


The caloric needs of the body under varying conditions may be 
stated as follows: 


Calories per Day for 


Calories per Kilo : 
(2.71 Ibs.) sara ray 
Patient at reat in bed .........000es 28 1800 
RGPOSG: Hiv dbs ak ewe oe aepe ep eee 32 2100 
Light-Work 2-03 e00hi5ce Nee ae es tees 33 2300 
Moderate work ............000ceeeee 40 2600 
Hard: Work 2occdasoe bibs cadesie sees 48 3100 


Normally the appetite is a fair indication of the caloric needs of the 
body. In disease, however, this is not always true, for, due to lack of 
appetite, insufficient nourishment is consumed. In these instances, it 
need only be borne in mind that a patient resting quietly in bed re- 
quires far fewer calories than when up and about. This plan may be 
therefore taken advantage of in the treatment of undernourished 
patients and is an underlying principle of the so-called rest cures. 


DIET IN DISEASES OF THE STOMACH 


In the selection of the diet in diseases of the stomach, the food must 
be regulated not only in regard to the particular disease with which 
the patient is affected, but the taste and peculiarities of the individual 
must be taken into account. It may become necessary to make frequent 
changes in diet, but these must be cautiously and gradually made in 
conformity with the patient’s ability to digest food. While there is 
but little difficulty in determining the digestibility of food under normal 
conditions, this is far more difficult in the various gastric disorders as 
the motor or secretory or both of these functions may be disturbed. 

In arranging a dict list for patients with gastric disturbances two 
essential factors must be borne in mind; first the food must be pre- 
scribed in a very digestible form in order to lessen the work of the 
stomach; and second, it must be of such a character as to increase the 
patient’s nutrition. 

The well-known Leube diet scale is so arranged as to present the 
various foods in the order of their digestibility. This scale forms the 
basis of the Leube ulcer cure, and is of service in other conditions 
as well. 

Leube’s Diet Scale.—Dimrt I.—If the digestion is very much reduced, 
the following articles of food are most easily digestible: bouillon, meat 
solution, milk, raw or soft-boiled eggs. 

Diet I1—Somewhat less digestible than Diet I are the following 
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articles of food: boiled calves’ brain, boiled thymus, boiled chicken, 
and pigeon. The different forms of meat are enumerated in the order 
of their digestibility. Gruels, and in the evening milk mushes made 
with tapioca and white of egg, may also be placed in this list. The 
majority of patients can digest boiled calves’ feet in addition to the 
various meat foods already enumerated. 

Drer III —If Diet IT is well borne, Diet III may be given. This 
consists in adding cooked or raw beef to Diet I. Leube gives the follow- 
ing method of preparing beefsteak, and believes that beef cooked in this 
way is very easily digested: The meat should be kept for some time, 
and then scraped with a dull spoon; in this way a pulp is obtained, 
consisting only of the delicate parts of the muscle, and not containing 
any of the tough, hard and sinewy portion; this pulp is roasted in 
fresh butter. Raw ham is also to be recommended. In addition to meat 
a small] quantity of mashed potatoes may be given, some stale wheat 
bread and small amounts of coffee or tea with milk (cautiously). 

Drer 1V.—This list is so arranged that if the patient can digest 
the articles of food mentioned under this head for some time, he can 
then begin with his usually accustomed diet: Roast chicken, roast 
pigeon, venison, partridge, roast beef (medium to raw, particularly 
eold), veal (from the leg), pickerel, boiled shad (trout even when young 
is very difficult to digest), macaroni and bouillon with rice. Small 
quantities of wine may be taken one to two hours before eating; gravies 
are contra-indicated. Young and finely chopped spinach is allowable; 
other vegetables, such as asparagus, may be tried cautiously, although 
Leube considers this a rather risky procedure. After this fourth diet 
the patients are allowed to-take a more liberal diet, but the increase 
should be gradual. They should refrain from eating vegetables, salads, 
preserves and fruits for some time; and when these are resumed, a 
baked apple is the first of these articles to be eaten. 

Penzoldt has devised the following table giving the digestibility of 
food. He experimented on normal cases, achieving his results by means 
of the stomach tube, by determining the progress of digestion and the 
exact time at which the stomach was entirely empty after eating a 
certain quantity of special food. The table shows the period of time 
it takes a given quantity of food to leave the stomach: 


One to Two Hours: SS ORRGR?? WING. wna teeta oa 200 grams 
Pure water .........-660. 100-200 grams Water .............005. 300-500 grams 
Carbonated water .......... 220: grams: BeOr: 6 esac bean ee onus 300-500 grams 
Tea alone ........... ples 200 grams Soiled milk ............. 800-500 grama 
Coffee, alone ............... 200 grams Eggs, raw and scrambled, hard 
BOGE. eo cuclatied'g ete s kane eee 200 grams boiled or as omelet ....... 100 grams 
Light wines ................ 200 grams Beef sausage, raw .......... 100 grams 
Boiled milk ............ 100-200 grams Calves’ brains, boiled ....... 250 grams 
Meat broth, alone ........... 200 grams Calves’ thymus, boiled ...... 250 grams 
DPR; GOLG ice hdkiw ates eta 100 grams (ysters, rAW ...........e0e. 72 grams 
Carp, boiled 4. ci4 0.45 seeenss 200 grams 
Two to Three Hours: Pike, boed. scien seiGeeans 200 grams 
Coffee with cream .......... 200 grams Shellfish, HOWE 66.5 escg wane 250 grams 
Cocoa with milk ............ 200 grams Cod, boiled .......... ccc eeee 200 grams 


Malaga wine ..........0.05. 200 grams Cauliflower, boiled .........., 150 grams 
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Two to Three Hours (Cont bee Sardines in vinegar, kippered 
Cauliflower, as salad ........ 150 grams GMP: 6 Gop says oda od ose eared 200 grams 
Asparagus, boiled ....... ...150 grams Black bread .............+.. 150 grams 
Potatoes boiled in salt water..150 grams Barley bread :.............. 150 grams 
Mashed potatoes ............ 150 grams Wheat bread ............... 150 grams 
Stewed cherries ............. 150 grams Albert biscuits .......... 100-150 grams 
Raw cherries ...........000. 150 grams Potato as vegetable ......... 150 grams 
White bread, old or fresh, ais Rice, boiled ................ 150 grams 
or With tea aku cfc 70 grams Kohlrabi, boiled ............ 150 grams 
PIOUS ofp acadewt es cseeeinse 70 grams Carrots, boiled ............. 150 grams 
Zwieback, fresh or stale, dry Spinach, boiled ............. 150 grams 
OF WITH TOA: vax eines o50 4 70 grams Cucumber salad ............. 150 grams 
Albert biscuits .............. 50 grams Radishes, raw .............. 150 grams 
ADDIOG: 2.25 he ude ete see tig ens 150 grams 
Three to Four Hours: 
Young chicken, boiled ....... 230 grams Four to Five Hours: 
Partridge, boiled ........... 230 grams Pigeon, broiled ............. 210 grams 
Pigeon, boiled .......... 220-260 grams Fillet, or beef broiled ....... 250 grams 
Pigeon, TOG cnn es ossseeecar 195 grams Beefsteak, broiled .......... 250 grams 
Beef, raw, boiled, lean ...... 250 grams Beef tongue, smoked ........ 250 grams 
Calves’ feet, boiled ......... 250 grams Smoked beef in slices ....... 100 grams 
Ham, boiled ................ 160 grams Hare, broiled .............. 250 grams 
Veal, warm and cold ........ 160 grams Partridge, broiled .......... 250 grams 
Veal, warm and cold, lean ...100 grams Goose, broiled .............. 250 grams 
Beefsteak, broiled, cold or . Duck, broiled .............. 280 grams 
WALT) 6.24450 60s-i- saa ayw eked. 100 grams Herring, salted ....,........ 250 grams 
Beefsteak, raw, scraped ..... 100 grams’ Lentils, mashed ............ 150 grams 
Tenderloin: i400 esses eek os 100 grams Peas or purée ............. 200 grams 
Rhine salmon, boiled ........ 200 grams String beans ............... 150 grams 
Caviare, salted .............. 75 grams 


In prescribing a diet for patients affected with gastric disturbances 
it is important that the food be rapidly dissolved in the gastric secre- 
tion, that it be passed into the intestine at a normal rate, and be quickly 
absorbed. This process must be accomplished without abnormal fer- 
mentation or discomfort. The digestibility of any particular food de- 
pends largely upon the individual taste, for no matter how digestible 
a food may be, it cannot be perfectly digested if 1t is unpalatable to 
the patient. 

It is important to conform the diet according to the special variations 
in the functions of the stomach. The effect of the food upon the motor 
and secretory functions depends to a great degree upon its structure and 
chemical composition; the more finely comminuted the food the less it 
is apt to overtax these functions. 

In prescribing the diet in gastric affections attention must be called 
to the fact that in acute conditions the food should be so constituted 
that the stomach be spared as far as possible, while in chronic dis- 
turbances it is important to supply in an easily digestible form a suf- 
ficient quantity of nourishment to maintain the body weight. Inasmuch 
as at rest an individual requires 35 calories per kilo of the body weight 
and in performing light work 40, in estimating the quantity of nourish- 
ment needed, it is necessary to know only the weight of the individual. 
In so far as the protein can be replaced to a certain degree by the 
carbohydrates and fats, an interchange of any of these foodstuffs may 
be made, which should vary in accordance with the condition of the 
patient. 
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Konig’s tables giving the composition of various foodstuffs and 
their caloric value are interesting in this connection. According to 
the author’s experience in keeping a record of the weight of the patient 
a clear idea can be obtained as to whether a sufficient amount of nourish- 
ment is taken. It has been his habit to weigh every patient affected 
with digestive disturbances as soon as treatment is instituted and from 
time to time again to determine whether the patient is gaining or losing 
flesh. 


COMPOSITION OF THE Most Common Foop Susstrances 





Carbohy- 


Protein Aeatse 


Fa Calories 
(Per cent.) | (Per cent.) (P 


Dairy Products (Per cent.) 























er cent.) 

Cow's milk ssaudeseas os os 4-4.4 3.00-3.80 3.70 64.00 
CEOGUT ik-ok ooo 3s Os Ce ES 3.61 26.75 3.50 276.01 
TRUCOF cc-6%, on eh ee ewes Sarees 0.50 90.00 0,50 837.00 
WHEY) a dees cwisewsavaees bene 0.50 0.30 3.60 
Buttermilk 2... ccc eee eee eee 3.00 1.30 3.00 3.67 

0.70 

Lactic acid 
1.90 
Alcohol 
0.80 
Carbonic 

acid 32.99 
Kumiss or cow’s milk ...... 3.35 2.07 
Cheese, Cream .......000- Kate 25.00 30.00 3.00 394.00 
Cheese .........: are lier 33.00 9.00 5.00 240.00 
Oy 4: 12.50 12.00 0.50 165.00 

Meat and Game 
Beef (fat) ......6. eieewaress 17.19 26.38 ieee 315.81 
Beef (lean) .......ceceeeees 20.78 1.50 0.07 99,15 
Veal (fat) .....ccscencenees 18.18 7.41 eer 146.61 
Veal (lean) ....ccee ree seeee 19.84 0,80 Shdes 86.97 
Mutton (very fat) 58 ee es 14.80 36.39 0.05 399.31 
Mutton (lean) ...........--. 17.11 5.79 coos 120.81 
Pork (fat) .......00s. Ew eee 14.54 37.34 cone 406.88 
Pork (lean) 2.0... cn ee eeenee 20.25 6.81 ae ae 146.30 
Ham (Westphalian).......... 23,97 36.48 1.50 453,69 
Sweetbread .........00ee008- 22.00 0.40 rate 93.92 
Pulverized meat .......0000- 64.50 5,24 2.28 322,53 
Poultry ses saavaw eae Pe ee 22.00 1.00 ere 100.00 
oe chicken .........+6-- 18.49 9.34 1.20 167.59 
TUG, 4 awa ae ok ee oe ea ee ae 22.65 3.11 2.33 131.36 
Squab ........6.- ro ree a 22,14 1.00 0.76 100.07 
GAMO! 5. cbbtg Sb AeG eee ate ene 23,00 1.00 eT 103.60 
Le LL : neneneneeanteEe nel atta hntetdaetete names eomemmaned 
Fish 

PukG.. 24054 sca sieewe enw 18.50 0.50 0.75 83.57 
CATO: <b eins 36 cetoee se agees 20.61 1,09 nase 94.64 
Shellfish .........- Suetote seers 17.09 9.34 5 
Balmon .isvssceedviceceewwe 15.01 6.42 2.85 156.93 
Sardellen .......2 caceres ee 22.30 2.21 0.45 132.93 
OYVStGlh - oc 66 Siete wie eel oe 4.95 0.37 ; 
Balt herring ........,....6. ; 19.50 17.00 0.50 24.00 
CAVIGIO: «isu daek eens aces 28.04 16.26 7.82 
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Composition or Most Common Foop Susstances (Conv’p) 
. Carbohy- : 
Proteins Fat y Calories 
Cereals and Vegetables drates 
(Per cent.) | (Per cent.) (Per cent.) (Per cent.) 
BAGG ado erin lene notecaa ures 0.50 Trace 86.50 356.70 
Wheat flour ............06-: 8.50 1.25 73.00 354.78 
Rye flour .........44- er 10,00 2.00 69.00 342.50 
Wheaten bread R ........... 6.00 0.75 52.00 245.00 
Rye bread .........ceeeeaee 4.50 1.00 46.00 216.00 
Zwieback ........----+-0 005. 9.50 1.00 75.00 356.00 
Roll. £14952 se0tewe tere anes 6.82 0.77 43.72 213.87 
Cauliflower ........ccce eens 200-500 0.40 35.00 
Carrots. 46h ie ore eke cease es 1.04 0.21 33.85 
ASPAFAQUB 1... . cece ee eens 2.00 0.30 21.00 
Rice: beeveuieh wee eveads tas 5.50 1.50 348.10 
ORUS. oe ast.owes pe ba ese ears 19.50 2.00 311.75 
PGAS: Scanners re ee 19.50 2.00 319.95 
Potatoes 1... cece cece eees 1.50 sha tebe 88.00 
Oatinéal 64 46.440ss vada eoeus 12.50 5.26 338.80 
Barley meal ................ 8.31 0.81 323.00 
Spinach: as. GAG seen sees 3.49 0.58 38.00 
PiCkl G8) (0664 c8ek evan Saas oa5 1.02 0.09 
Soups and Beverages 
Milk soup with wheat flour .. 5.00 3.25 112.00 
Meat broth (ordinary) ...... 0.40 0.60 
Meat juice (pressed) ........ 6.00-7.00 0.50 
Beef tea ....... gaia eed eee ese] 9,00-11.00 
Protein 
Leube’s meat solution ....... 1.79-6.50 
Peptone 
8.00-10.00 
Barley soup ........e0eeeees 1.50 1.00 60.96 
Malt €XtTaCt™iosse ss. evosne os Eee re 258.30 
Rice pap, with milk ......... 8.80 3.50 182.61 
3.12 5.18 
12,38 
0.50 D.25 
0.70 6.00 6.00 
: ; Carbohy- 
. Free Acid Protein Fat 
uits . 
Fr (Per cent.) | (Per cent.) | (Per cent.) ( Pdr 
APPIOS sisi sowed Ge eee wx 0.82 0.36 cas 7.22 
POSTS 5 2 pia toned eee ee eee 0.20 0.36 sd 3.54 
Plums ....... Ree ere re 1.50 0.40 ar 4.68 
POACKES: ick ou Kane ae ees wales 0.92 0.65 ie 7.17 
CAP OS: aiecvien eG wakew waae 0.79 0.59 srt 1.96 
Strawberries ..............-. 0.93 0.54 0.45 1.01 
Chostnute ..i43% es. es wesc cae ee mem 5.48 1.37 38.34 
Sugar cane .........- een eee oe an 3.40 
HONGy © cnc paee ie nntes eye cf 1.20 5.28 


























The character of diet prescribed must be considered from the stand- 
point of gastric secretion; that is, whether we are dealing with a condi- 
tion of hyperacidity on the one hand or subacidity on the other. In 
hyperacidity an abundant protein diet is advisable in order to neutralize 
the excess of hydrochloric acid. This is not always the case, however, 
for we have observed that these patients at times do better on bread 
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and amylaceous food. The proteins which are of the greatest value 
in cases of hyperacidity are eggs and red meats, while the carbo- 
hydrates must be allowed only in small amounts in a most digestible 
form. In cases of subacidity the proteins as a rule are most difficult 
to digest while the carbohydrates are more easily digested. In these 
eases the meat should be allowed in such tender forms as scraped beef, 
boiled sweetbreads, brains, etc., while the vegetables are permitted in 
larger quantities. In both conditions of hyperacidity and subacidity 
a certain amount of good butter is allowable. This form of food is 
especially valuable in cases of hyperacidity as it has a marked tendency 
to leasen the quantity of hydrochloric acid secreted. 

In motor disturbances of the stomach the diet to be prescribed de- 
pends greatly as to whether there be at hand an excess or diminution 
of acid in the gastric secretion. If there is an excess of acid an increase 
of protein food is advisable. If there is a diminution of this secretion 
the proteins must be given in the most digestible form, while the carbo- 
hydrates and lighter vegetables may be allowed in large quantities. 
The author agrees with most authorities that ingestion of fluids in all 
motor disturbances of the stomach should be reduced as far as possible. 
They should be taken in-small quantities and largely between meals. 
While normally the appetite is usually a fair indication of the number of 
heat calories required, this cannot be said to be true whenever gastric 
disorders exist, for due to the impairment of the appetite insufficient 
nourishment is often consumed. The fact that a patient at rest in bed 
requires fewer calories than is necessary when he is at work can be 
taken advantage of in the treatment of protracted gastric disturbances 
in which a state of subnutrition exists. Very satisfactory results are 
obtained in many of these cases by placing such a patient at rest in 
bed for a certain length of time. 

Liquid Food in Gastric Disturbances.—Milk is the food which is 
usually best borne whenever it is necessary to prescribe liquids in order 
to spare the stomach. When given alone, large quantities must be con- 
sumed in order to supply the requisite amount of nourishment. It is 
best taken diluted with lime water or Vichy, or citrate of soda may be 
added in order to render it more digestible, or it may be flavored with 
tea, coffee or vanilla to add to its palatability. In those instances in 
which milk is badly borne, buttermilk, kefir or kumiss may be used 
as substitutes. Of the other liquid foods which may be utilized are 
the various forms of broths, meat juice or beef tea; of these meat juice 
is decidedly more nutritious. Tea and coffee should only be taken 
weak and may serve as a means of flavoring milk. Cocoa is highly 
nutritious and serves as a valuable liquid food. The various forms of 
meat may be made more digestible by scraping and grinding. 

Gelatinous Forms of Food.—Gelatin, calves’ foot jelly and chicken 
jelly are more easily digestible. Eggs either raw or soft boiled are most 
digestible, though they are at times preferred in the poached or 
scrambled forms. Fish, which contain but small amounts of fat, are to 
be recommended, as halibut, shell fish, and trout. 
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In order to render vegetables digestible, they must be thoroughly 
masticated ; they should be given cautiously, whenever there is marked 
fermentation, perhaps best in the purée form. Inasmuch as leguminous 
foods are apt to give rise to fermentation, care must be exercised re- 
garding their use. Cabbage should be prohibited from the dietary of 
patients affected with gastric affections. Potatoes are most easily 
digested in baked or mashed form. Amylaceous food is best prescribed 
as toast, oatmeal, tapioca, ete. Fruits, while they give relish for other 
food and increase the bowel movements, have but little nutritive value; 
yet they are rich in vitamins, especially of the antiscorbutic type and 
are therefore important as accessory food substances. 

When fat is taken in certain forms it produces indigestion; this 
condition especially occurs after the use of fat meats, greasy gravies, 
etc. Such food should be omitted from the dietary of patients affected 
with gastric disorders. In the proper form fat is utilized to advantage 
in increasing the body weight and at the same time it tends to decrease 
the acidity of the stomach. Fats can be utilized in the form of good 
butter, taken on bread, and chocolate and olive oil. 


SPECIAL FACTORS RELATING TO THE DIET OF PATIENTS 
AFFECTED WITH GASTRIC DISTURBANCES 


When the gastric secretion is lost, the intestines will vicariously per- 
form the work of the stomach, so that a patient with this form of 
disturbance may maintain his weight. This fact may easily be demon- 
strated in cases of achylia gastrica. When it is necessary to spare 
the stomach as when food is vomited or not digested, nourishment may 
be administered by channels other than the stomach as by rectal feed- 
ing, or 1t may be administered directly into the duodenum through the 
duodenal tube. 

It is important that the food should be thoroughly masticated not 
only to divide it properly, but also to increase salivary secretion and 
digestion which in turn have an important influence on the gastric 
functions. The temperature of the food is also of primary importance, 
and it should be taken only at a temperature of between 98° and 100° F. 
(36.7° and 37.8° C.). As a rule the meals should be of moderate 
size, and taken at regular intervals. 

The question of rest and exercise is of considerable importance to 
those suffering with gastric disturbances. From the author’s observa- 
tion the following conclusions are drawn: 

(1) In persons with normal digestive powers it makes little differ- 
ence whether the individual rests, exercises or sleeps after meals, though 
after violent exercise or sleep the gastric digestion is very slightly 
impaired. 

(2) In patients suffering with superacidity and subacidity it is best 
to order rest after meals; after violent exercise or sleep the digestion 
is impaired in these cases. 

(3) In patients suffering with motor disturbances of the stomach 
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it is best to prescribe moderate exercise after meals, for rest, violent 
exercise, or sleep disturb the digestion under these conditions. 


SPECIAL FORMS OF TREATMENT IN GASTRIC AFFECTIONS 


The most important forms of special cures utilized in the treatment 
of gastric affections are the rest cure, milk cure, forced feeding, duo- 
denal and rectal alimentation. 

Rest Cure.—The rest cure first devised by Weir Mitchell is a valu- 
able form of treatment in gastric affections. The author is constantly 
utilizing it in the various forms of gastric neurasthenias accompanied 
by severe anorexia and emaciation with gratifying results. It is espe- 
cially valuable in the treatment of ulcer, gastritis, atony and gastroptosis. 

The technic of the treatment is explained in a most interesting way 
by Mitchell, in his book ‘‘Fat and Blood.’’ The more nearly perfect 
the technic and the more closely it is adhered to, the more likely is a 
cure-to follow. ‘The cases are of various grades of severity, and the 
treatment is modified to suit the individual. Isolation is necessary, 
and the patient should be removed to a hospital or sanitarium away from 
familiar scenes, 

Home treatment does not succeed well. If the circumstances compel 
the patient to remain at home, her room should be changed. In severe 
cases with emotional manifestations visiting is forbidden, but it may be 
allowed to a ‘‘certain extent when the patient is anemic owing to a 
distinct cause, as overwork, blood losses or dyspepsia.’’ The nurse 
should be a stranger to the patient. 

Communication with friends and family should, as a rule, be cut off 
entirely, and not even the reading of letters should be allowed. After 
several weeks, if the patient is improving, she may be allowed to read 
the newspaper each day. Rest is a most important feature, and, as a 
rule, the patient should be put to bed for six or eight weeks. The re- 
sults following this form of treatment are usually most gratifying. 

The diet should be varied, food being supplied at two- or three-hour 
intervals. At first it is well for the patient to be placed on a strict 
milk diet, supplyfng this food in large quantities. The caloric value 
of the milk may be greatly increased by the addition of cream. The 
diet should contain proteins and in addition be rich in fats and earbo- 
hydrates, and in most instances whenever the gastric condition permits, 
overfeeding must be enforced. 

Milk Cure.—This cure consists in the administration of large quan- 
tities of milk, taken either alone or together with other food. In a 
number of gastric ‘disorders milk may be taken alone, allowing the 
stomach to regain its normal functions. It 1s especially of value in the 
treatment of ulcer of the stomach, and some forms of chronic gastritis, 
and also in the secondary forms of gastritis, dependent upon tubercu- 
losis and anemia, In certain forms 9.f gastric neurasthenia the milk 
cure produces gratifying results, while in other conditions milk quickly 
disturbs the digestion, and cannot be employed. 
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It is especially badly borne in those affections in which there is a 
decrease or absence of acid in the stomach. The milk cure is contra- 
indicated in severe forms of atony and in dilatation as well as in 
intestinal affections associated with marked flatulency and in chronic 
diarrhea. When milk is taken in large quantities in addition to other 
food, it is much less apt to disagree, and may produce constipation which 
can be overcome by the addition of milk of magnesia. When it is not 
well digested, lime water, citrate of soda or barley water may be added, 
and the milk may be flavored with tea, coffee or cocoa, or buttermilk 
may be substituted for it. 

Forced Feeding or Lavage.—This method consists in introducing 
milk, eggs, broth into the stomach through the stomach tube. On oc- 
casions the author has employed it in aggravated cases of nervous 
“anorexia and sitophobia where there seemed to be danger of starvation. 

Duodenal Feeding.—Of the greatest importance in the treatment of 
certain forms of gastric disorders is the method devised by Einhorn, 
known as duodenal alimentation. By means of this method food ean 
be introduced directly into the duodenum. The instrument employed 
consists of a small capsule, perforated and attached to a long rubber 
tube, at the other end of which a syringe can be applied. The tube 
is swallowed along with water; the instrument soon passes into the 
stomach and within an hour or two into the duodenum. Care should 
be taken to see that it is in place before the feeding is started. This 
may be done as follows: by gentle traction, which shows a slight re- 
sistance if the tube is in the duodenum; by aspiration, which will often 
bring up golden-yellow duodenal juice without any gastric secretion; 
or, perhaps best by giving the patient some liquid to drink by mouth 
and immediately performing aspiration—if the end of the tube is in 
the stomach, the fluid ean be removed. Any liquid food may be em- 
ployed, but mixtures of milk-sugar and raw eggs are the most useful. 
Care should be taken to see that there are no particles in the food that 
might clog the tube. The amount at the start should be small, 100 e.c. 
(3.38 fluid ounces) every two hours. Feeding should be begun early 
in the morning and stopped late in the evening. This quantity may be 
gradually increased up to 300 ec.c. If eight feedings are given in 
twenty-four hours and each feeding consists of 280 «cc. of milk, one 
egg, and one tablespoonful of sugar of milk, the patient will receive 
approximately 2280 calories, which is ample for an average individual. 
Furthermore, if the patient is at rest in bed, it is sufficient to allow a 
gain in weight. 

Einhorn has perfected a special syringe with which it is possible 
to administer the food without disconnecting the tube. Morgan has 
suggested a method like that of Murphy for giving salt solution per 
rectum, permitting the fluid to flow from an irrigating jar and so 
arranging the petcock that the food is taken slowly, the 300 c.c. of 
nourishment being consumed in about twenty-five minutes. The food 
should be administered at body temperature, and the heating should 
be done slowly for if it becomes too hot it is liable to become thick and 
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lumpy. After heating, it is well to strain the food to be certain to 
have it free from small particles. If the food is used too warm or too 
cold, it is apt to produce uncomfortable symptoms, sometimes causing 
the patient considerable shock; a too rapid administration causes 
flatulence. After each feeding a syringeful of water at 98° F. (36.7° C.) 
should be injected; then the petcock should be closed, and the syringe 
filled with air; this should be injected after the petcock has been opened ; 
then the peteock should be closed, and the syringe disconnected. This 
procedure is very important and serves to keep the tube clean and 
empty. 

Rectal Feeding.— When the patient cannot take food by the mouth 
or when it is not desirable to feed him in that way, rectal feeding is 
resorted to. All the various classes of foods may be used for this 
purpose. Proteins are supplied in the form of predigested meat, or egg 
albumen to which salt has been added. Nutrose and peptones are also 
used. Grape sugar and starch are sometimes employed. Fat is given 
in the form of the yolk of an egg, or cream. Milk is also much used. 
Where the patient is to be fed by the rectum for any length of time, 
combinations of these are used as suggested in the formulas given below. 
Baiier believes that but one-fourth of the nutriment needed by the body 
can be absorbed by the rectum, and both he and the aarlier writers 
placed the length of time during which rectal feeding was practicable 
at from one to two weeks. With careful technic, this period may be 
extended from four to six weeks, depending upon the capacity of the 
individual for continued absorption, and on the amount of energy stored 
up in his body at the beginning of the rectal feeding; but von Leube 
has kept a patient alive for six months, and Riegel for ten months 
on exclusive rectal feeding. Asa rule, however, as only about one-fourth, 
and often even less, of the amount of nutriment needed can be absorbed, 
the method is useful only in protecting the body from excessive loss 
during periods of partial or complete starvation. The question of the 
absorption of the various foods from the rectum has not been definitely 
settled, and is deserving of further study, but it would seem that the 
carbohydrates are absorbed better than any of the others, something like 
nine-tenths of the total quantity injected being absorbed when 10 to 20 
per cent. sugar solution is used; but not more than 40 grams of sugar 
can be given by rectum, and as a rule, a daily allowance of 30 grams 
is about as much as the average patient can tolerate. Solutions of 
pure glucose, dextrose, or dextrin have given the best results, and 
boiled starch is also frequently used in conjunction with other things. 
The proteins are not absorbed very well, only about one-sixth of that 
given being utilized, although certain forms of dried casein seem to 


,;be absorbed to quite a remarkable degree. Fats are absorbed with 


difficulty, but doubtless better than was formerly supposed. They are 
particularly useful on account of their high food value. Various fats 
and oils have been suggested, both emulsified and saponified, but the 
yolk of eggs seems to give the best results. Aloohol is usually easily ab- 
sorbed in 14 to 2 per cent. solutions, and in many instances apparently 
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aids in causing the absorption of other foods. An important addition 
to all nutrient enemas is ordinary salt which should be added up to 
1 per cent. This aids materially in the absorption, and also apparently 
favors reverse peristalsis, which causes the food to he carried upward 
in the bowel, and so brings it in contact with a greater surface of the 
intestine. The temperature of the solution injected is very important. 
If the solutions are either too hot or too cold, they will be quickly re- 
jected. The solutions intended for retention should be between 
90° and 95° F.. (82.2° and 35° C.). 

The technic of rectal feeding is exceedingly important, and to be 
carried on successfully over any period of time must be done by some 
one having experience. The enema should be preceded by a cleansing 
injection, which ordinarily may be of the strength of 1 dram (3.9 
grams) to the pint. Sodium bicarbonate may be used if there is much 
mucus in the rectum, and sometimes boric acid solutions may be employed 
to advantage. The first two or three cleansing injections should be given 
with an ordinary rectal tube; after that they may be given to ercat 
advantage through a return flow tube. The temperature of these cleans- 
ing injections should be between 95° and 99° F. (35° and 37.2° C.). The 
patient should be placed in as comfortable a position as possible, a some- 
what modified knee-chest position being used, with a large pillow so 
placed as to elevate the hips, and a small rectal tube lubricated with oil 
introduced slowly as high into the rectum as possible. Glycerin should 
never be used as a lubricant. The tube should be passed well beyond 
the inner sphincter. It is not necessary to push in great lengths of 
tubing, as it only curls up in the rectum. Only in exceptional cases 
does it pass into the sigmoid, and certainly not unless fluid is allowed 
to flow through the tube at the time it is introduced; and this cannot 
be done when the tube is passed for purposes of rectal feeding. The 
solution used should be allowed to flow in slowly. One should use a 
fountain syringe connected with the rectal tube, and only slightly ele- 
vated above the hips of the patient, who should remain as quiet as 
possible after the injection, and if possible, should be diverted by con- 
versation or other means. If necessary, a pad of gauze or a towel may 
be held over the anus for twenty or thirty minutes where the injections 
are poorly retained. Where there is irritability of the rectum, or when 
the injections cause pain, they must be preceded by a suppository con- 
taining opium, or a small enema of boiled starch, to which opium has 
been added, may be used. Where there are hemorrhoids which are pain- 
ful, the mucous membrane may be painted with a 2 per cent. solution of 
cocain. It should be borne in mind that gynecological dressings may 
interfere with rectal feeding. 

The number of nutrient enemata which may be used depends some- 
what upon the individual patient. Ordinarily, three or four may be 
given in the course of twenty-four hours, at about six-hour intervals, 
Where the patient is badly in need of food, the interval may be made 
five hours, and it is only in exceptional instances that they should be 
given closer together than this, as too frequent use of injections leads 
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to irritability of the rectum. The amount to be given at any one time 
should be 8 ounces (248.8 grams), or less. 

A part of the good effect of the nutrient enemata is the mental 
satisfaction following it. It is, in fact, similar to that following a meal, 
and the patient also has the feeling that he is not being allowed to 
starve. 

NUTRIENT ENEMATA BY THE Drop Metuop.—Since Murphy’s intro- 
duction of continuous proctoclysis by the drop method, the administra- 
tion of nutrient enemata by the same plan has been practiced by various 
clinicians. Eberhard has called attention to this method of treatment. 
His apparatus consists of an ordinary quart can, inside of which is 
placed another can holding a pint. These are connected by an 8 inch 
(20.08 cm.) pipe, which penetrates the bottom of each and projects 
about 2 inches (5.09 em.). A small petcock, soldered to the base of the 
outside can, allows water to be withdrawn at will. Milk and egg or any 
other nutrient placed in the smaller can is kept warm, and flows freely 
on account of its being surrounded by hot water. Water at a tempera- 
ture of from 110° to 115° F. (48.3° to 46.1° C.) seems to answer all 
purposes. The remainder of the apparatus is the same as is used for 
saline enteroclysis. To insure absorption the bowel must be cleansed by 
an enema each day. The flow must be regulated to about a drop a 
second. According to Eberhard, in one and a half hours 10 ounces (331 
grams) of milk and 2 raw eggs flow into the bowel. Eberhard has had 
the best results from the following enemata: 


Albumen Of (3° GGG8 <.0si00 6 oss Gee a dOheewn tes Caee ee 90 calories 
Peptonized milk, 9 ounces (280 grams) ........0..00.00> 174 calories 
Table salt, % dram (1.95 gram) ........... cece ee ee aee 9 calories 


273 calories 


The following formule for preparing nutrient enemata have been 


found useful : 
FORMULZ APTER SMITHIES 


1. Milk pancreatized for twenty-four hours and boiled ...... 250 e.c. 
2. Add to the above either alone or in combination: 
(a) Dextrose .......-...0.5. 5 to 12.5 grams. 
(®) Aleohol ..........05000. 5 to 12.5 grams. 
(é). Bee yok vssstniesniegas 1 to 2 e.c. 
3. Aleohol (50 per cent.) 2.2... . cee cece ee eee eee ee enes 1 ounce 
GIMCOBE BYTUP 2.65 cece eee e eee eee eensareeeeseeenes 1 ounce 
Normal salt solution .......... 202. cece ee cree ene 6 ounces 


DIET IN ACUTE GASTRITIS 


In the treatment of-this affection diet plays a most important rile. 
The indications are to secure an absolute rest for the stomach as well 
as total abstinence from food for at least twenty-four hours. This is 
usually a difficult procedure, for most patients hold the belief that food 
is necessary for them, and are unwilling to abstain from nourishment 
for a sufficient length of time. It does not, however, take long to 
convince the patient of the need of abstinence from food inasmuch as 
nausea and vomiting are aggravated by the ingestion of nourishment. 
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For the thirst which is marked in this affection, the patient may be 
allowed to rinse his mouth frequently with water or even to take very 
small quantities of Vichy or Apollinaris. According to the author’s 
experience the patient will usually recover in three or four days, when 
following this plan of treatment. After the first twenty-four or forty- 
eight hours, small quantities of milk diluted with lime water are per- 
mitted, or Vichy or citrate of soda may be added (a grain to the 
ounce of milk), or plain albumen, or clear broths allowed. These are 
gradually increased and following this scraped beef, chicken, sweet- 
breads and toast may be allowed. The following table taken from 
‘*Diet in Health and Disease,’’ by Friedenwald and Ruhrih, gives the 
diet about the third and fourth day after an attack of acute gastritis: 


ea 


Time Grams Food Calories 

7 A.M. 150 Milk with lime water 101 
9 A.M. 100 Egg albumen flavored with orange or lemon 

juice 54 

11 A.M, 150 Broth with egg 84 

] P.M. 150 © |Miik with lime water 101 

3 P.M. 5 Armour’s soluble beef in water 10 
5 P.M. 100 Egg albumen flavored with orange or lemon 

juice 53 

7 P.M. 150 Milk with lime water 101 

504 


After the third day the diet is increased as follows: 
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Time Grams Food Calories 
7 A.M. 150 Milk (101) with 70 grams toast (182) 283 
9 A.M. 2 ety soft boiled eggs 160 
11 a. M. 200 Bouillon with 1 egg 83 
1 P.M. 100 Rice cooked in milk 177 
70 Toast 182 
3 P.M. 100 Egg albumen (53) with 50 grams of cracker 
87 240 
5 P.M. 150 Milk with 70 grams of toast 283 
7 P.M. 100 Egg albumen flavored with orange or lemon 
juice 53 
a aT.) 





DIET IN CHRONIC GASTRITIS 


In this affection the dietetic treatment is of far greater importance 
than the use of drugs. The most digestible forms of foods are liquids 
such as broth and their food value may be increased by the addition 
of compressed beef juice, barley, rice and eggs. The diet should be 
varied ordinarily according to the severity of the disease. 

In those forms in which there is a true achylia, proteins are digested 
with great difficulty and should be allowed only in the most digestible 
form. Foods such as sweetbreads, steamed chicken, and scraped beef 
are especially valuable. Vegetables are best taken in the purée form. 
Usually milk is well borne and serves as a useful food. 

When the gastric secretion still. contains acid, meats form an im- 
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portant part of the diet, and any of the more easily digested meats 
may be allowed. Fish and eggs may be added to the dietary and such 
vegetables as spinach, mashed and baked potatoes, and carrots and peas, 
mashed and strained, are to be recommended. Cereals when well cooked 
are also useful foods in this affection. In order to supply the necessary 
amount of fat, butter, olive oil and chocolate are valuable. 

It is best according to the author’s experience to prescribe small 
meals given at frequent intervals. Mineral waters are useful in the 
treatment of certain forms of chronic gastritis, and of these the saline 
waters and alkaline saline waters are especially to be recommended. 
Saratoga (Congress and Hawthorn) and Bedford Springs water are 
among the important waters which the author observed as being of some 
benefit in the treatment of this disease. In chronic gastritis water is best 
taken between meals; alcoholic stimulants, strong coffee and tea as well 
as condiments should be forbidden. 

In atrophic gastritis, as well as im achylia gastrica, the intestine 
vicariously digests the food for the stomach. It is therefore well to 
allow those foods which are easily digested by the intestinal secretion. 
The food must be thoroughly comminuted and must largely be given 
in liquid and semisolid ferm. Of the liquid broths, rice, barley or 
chicken broth are especially useful; cereals should be well cooked and 
peas and beans strained and eaten in the purée form. Potatoes and 
rice should be cooked with milk or broth and eggs should be eaten soft 
boiled. Meats must be taken only in the most digestible forms, as 
brains and scraped beef; boiled fish and raw oysters are allowable. 
When milk is not well digested in this affection, buttermilk, cream and 
kumiss may be substituted for it. Butter may be eaten on toast or 
crackers. Small] meals should be prescribed and given at frequent 
intervals. The following diet list may be found serviceable in the treat- 
ment of patients affected with achylia gastrica: : 








Food Calories 

Milk flavored with cocoa or tea 135 
Toast (154) with 20 grams of butter (163) 317 
Farina, hominy or rice boiled in milk 440 
Milk 135 
Milk soup 227 
Boiled chicken 106 
Spinach 166 
ashed potatoes 127 
Toast 154 
Milk flavored with cocoa 135 
Milk 135 
Toast 154 
Butter: . 183 
Farina in milk 440 
2834 








DIET IN ATONY OF THE STOMACH 


In patients affected with atony of the stomach great care must be 
exercised to allow only small quantities of food, which are to be taken 
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at frequent intervals. The quantities of fluids should not be more 
than one and a half quarts a day, and must be given in small amounts. 
Large quantities of milk, as are often prescribed, are not advised 
by the author, especially when the patient is up and about, for the 
weight of the excessive quantities of fluids overdistends the stomach; 
however, when at rest in bed, as during a rest cure, milk is better borne 
in large amounts. In those instances of atony accompanied by hyper- 
acidity a liberal meat diet is to be recommended, and fish and eggs are 
also allowable, the vegetables, however, should be restricted, and are 
best given in purée form. Butter in the form of fat is best suited in 
this condition. In those cases of atony of the stomach associated with 
hypochlorhydria, the light meats such as chicken and sweetbreads are to 
be recommended, while vegetables may on the other hand be allowed 
in larger quantities. For the chronic constipation usually associated 
with this affection, diet plays an important rdle, and those foods are 
especially to be advised which increase the intestinal movements. Among 
these foods are carrots, tomatoes, beans, peas, turnips, as well as raw 
and stewed fruits, cider, honey, and Graham and rye bread. The fol- 
lowing diet list has been utilized by the author in the treatment of 
atony of the stomach: 


Half-past seven o’clock, a.™M.: 


GO grams Orange JUICE ..... eee cee cee ete ee ete eee tenance 132 calories 

150 grams of milk with tea 20.2... 0... cee eee eee eee 100 calories 
100 grams of rice (or other cereal with milk) ................ 127 calories 
DO -GTAMs (Of LORS i sic05 55s iale dks eo eee stakawcean nei oaaxe 130 calories 
20 grams of butter ......--.. cesses ere er ere rere 160 calories 

Half-past ten o'clock, a. M.: 
200 Brana Of MUR howe ees ete s sees OSS ee eee eet Aes 135 calories 
Half-past twelve o’clock, P.M.: 

100 grams of stewed chicken, chops or steak ............5000% 106 calories 
100 grams of gto (mashed or strained) ..............-..0-08- 318 calories 
100 grams of baked potatoes ....... 0.0... ccc cee eee eee eee 127 calories 
100 grams of stewed apples .......... cece cece eee ee eee en eee 53 calories 
40 grams of toast or stale bread ........ ccc c ec cece ee eeee 102 calories 

Half-past three o’clock, P. M.: 
200 grams of cocoa cooked in milk ...........cccreeeees eer 180 calories 
Seven o’clock, P. M.: 

200 gramme of MUK (ccs ccc aise sci eiwe ad ba steve ed Oa stave Seas 135 calories 
DU: YAMS Of TORBU: oc. 6x Scalia a a wth Sore ova es ace wlan an by etd a esene Be ose 130 calories 
30-grame Of DUCE: 62.0 6sane eel nw Laws GNe eNews as Snaiatee wa 245 calories 

2 BOLt-Doiled CREB: i656 dee x eis WS Ed Seen e wee a es 160 calories 
Total eoebsvesetaosesnaeaeeeaea em@supeveeesevst eo eeeeeenmeee eee ae@eeee a . 23840 calories 


DIET IN DILATATION OF THE STOMACH 


In dilatation of the stomach fluids are badly borne, and therefore 
should be given only in small amounts, not over one or two quarts 
a day. Of the fluids which are to be recommended, milk, cream, butter- 
milk, tea and coffee and broths may be allowed in small quantities. In 
order to overcome the intense thirst, the patient may be allowed to 
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suck bits of ice or be given rectal enemas of water or normal salt solu- 
tion. On account of the general weakened nutrition, nutrient enemata 
must be prescribed at times. In order to inerease the nutritive value 
of the milk, rice, tapioca or eggs may be added; concentrated beef 
juice or meat extracts may also be used, as well as broths thickened 
with rice, barley, tapioca, or eggs. Meat should be allowed only in the 
most digestible forms such as sweetbreads, chicken, calves’ brains and 
scraped beef. Vegetables must be permitted only in the purée form, 
and of these carrots, potatoes, peas, and spinach are best. Bread can 
be taken only stale or toasted or in the form of zwieback. Stewed 
fruits are of considerable value as they tend to overcome constipation. 
Butter may be taken in small amounts. Spices and condiments should 
be avoided. It is important to prescribe small concentrated meals and 
large quantities of fluids should always be avoided. The following diet 
list has been found useful by the author in the treatment of dilatation 
of the stomach: 


Half-past seven o’clock, A. M.: 


40 grams of orange juice ....... ccc cn cece nec cnn erences ecto 88 calories 
100 grams of cocoa (cooked in milk) ....... ccc cece eee ee eens 180 calories 
DO -Prams-Of TOast.. bi cis cee nde teh OOTSS Site pee tae seer eee 130 ealorics 
VOcerame Ol DUtEr -ciaued cohen tase ta eee wuneae eect sa ae 160 calories 
Half-past ten o’clock, a. M.: 
100 grams of scraped beef .... cece eee cece eee e eens eee 118 calories 
DO rama Of COdst--.ccscus cross we ee eee eas eee s aoe 130 calories 
10 grams of butter ........... 5. ceeee Li ERO RERG RE AR ORC a 80 calories 
Half-past twelve o’clock, P. M.: . 
100 grams of lamb chops or chicken or steak ..............5. 230 calories 
100 grams of sig (purée), spinach, asparagus, or carrots .... 310 calories 
100 grams of baked potatoes .......... cece eee eee eee eee eene 127 calories 
DO gramecOf tOABt. 42.0 vw neck eae een eda KAW See ee WHA SE AEA SOS 130 eslories 
10 grams of butter .......scccescsrecvrescesesssvevaveresea 80 calories 
Half-past three o'clock, P.M.: 
100 grams of cocoa in milk ........ ccs ee eee ceccvves ore ... 180 calories 
Seven o’clock, P. M.: 
2 soft boiled eggs ....... ccc eee e ener e een ccens ide eres bees 160 calories 
pO. grams of tOaat: « cci.ck sua cue ce adwa aaws Oe Seana goree a es eels 130 calories 
10 grams of butter ...... cece cece eet ree een cere renee nenees 80 calories 
TOUR): so5 waists 302s Sot en ee Sa Reese aeeere Ree O4 2313 calories 


DIET IN ULCER OF THE STOMACH 


Since Cruveilhier first advised an exclusive milk diet in the treat- 
ment of ulcer of the stomach and Brinton first pointed out the ad- 
vantage of rest in the treatment of this affection, much interest has 
been manifested in the dietetic treatment of this disease. Many varia- 
tions in its treatment have been instituted depending largely upon the 
individual views regarding its etiology. Rosenow’s work has in many 
respects materially altered our views regarding the etiology of ulcer. 
According to this investigator the cause of this disease is in all proba- 
bility a hematogenous infection with special strains of streptococci ab- 
sorbed from some focus of infection. On this account the view is 
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now generally maintained that previous to instituting treatment all 
sources of focal infection should as far as possible be removed. While, 
however, infection is a probable etiological factor, it has as yet by no 
means been proven that it is the sole factor in the causation of ulcer. 

Aside from removing all focal infections prophylactically much can 
be accomplished by means of a carefully selected diet in preventing the 
onset of ulcer of the stomach. <As soon as the first symptoms appear, 
the patient should be placed upon an exclusive milk diet. The tempera- 
ture of the food should be regulated, so that it be given not too hot 
or too cold. Anemia which so commonly accompanies this affection 
must be overeome and hyperchlorhydria, which apparently bears some 
etiologic relation to this condition, must as far as possible be reduced; 
there can be no question but that healing is apparently prevented in 
some instances by the action of the acid gastric juice. This fact has 
been demonstrated by Sippy in his method of treatment in ulcer, in 
that by instituting neutralization of the gastric secretion by the hourly 
administration of milk and cream as well as by alkalies, the healing 
of ulcers in many instances is accomplished. 

The treatment of ulcer of the stomach must vary according to 
whether hemorrhage is or is not at hand. When hemorrhage is present 
absolute rest in bed is indicated; the patient should not be allowed to 
arise even for purposes of defecation or urination. No nourishment 
whatever should be allowed by mouth. In robust individuals even 
nutriment enemata may be omitted. If the patient is in a much en- 
feebled state, nutrient enemata must be employed and should be con- 
tinued for from three to five days. Following this, one of three plans 
of treatment may be followed, 1.e., the Leube cure, the Lenhartz cure, 
or the Sippy cure. 

Whenever hemorrhage has not been noted, any of the above cures 
may be undertaken at once. According to the older plan, the Leube 
treatment was almost constantly followed. This consists of placing the 
patient at complete rest im bed for fourteen days upon a liquid diet, 
mainly on milk. Beginning with the third week and continuing during 
the fourth week, the patient is allowed to recline on a couch. The diet 
must still consist mainly of milk with the addition of soft food, and 
after the fourth week, the easily digestible vegetables as potatoes, 
spinach, peas, carrots, all in the purée form, may be added to the 
dietary and finally the white meats when well cooked may be allowed. 

The Leube diet may easily be carried out by following the dietary 
tables already noted (page 287). The first dietary should be followed 
for ten days; the second for the succeeding ten days; the third for eight 
days. Hot poultices are applied to the abdomen for several weeks dur- 
ing the early part of the treatment and from 200 to 300 ec.c. of hot 
Carlsbad salts are taken morning and evening. 

Although milk is the most useful form of food during the first weeks 
of the rest treatment of ulcer, it occasionally docs not agree with the 
patient, and substitutes must be given in its place. Of these, butter- 
milk, kefir, kumiss and malted milk may be recommended. zi 
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In order to increase the food value of milk, cream may be added, 
and the following calculation of Strauss may be utilized in order to 
estimate the increased value: 


(A) 100 grams of full moe ics dci ccs aians cies pee ene eae ee 70 calories 
(B) 75 grams of full milk with 25 grams of cream ........ 115 calories 
(C) 50 grams of full milk with 50 grams of cream ........ 185 calories 
(D) 25 grams of full milk with 75 grams of cream ........ 205 calories 
(#) 180 grams of cream ........ 0c cece reece cece eae onens 250 calories 


There are therefore of each—milk, milk and cream, and cream—in the half 
liter: (A) 350 calories; (B) 575 calories; (C) 925 calories; (D) 1025 calories; (E) 
1250 calories. 


Lenhartz has cautioned against the strict abstinence diet in the treat- 
ment of ulcer of the stomach even in those instances in which there is 
hemorrhage. He bases his conclusions on the fact that since ulcer of 
the stomach is most frequently accompanied by hyperacidity and also 
by an enfeebled state, it is best to prescribe protein food to easily over- 
eome both conditions, 

In the Lenhartz cure absolute rest in bed for at least four weeks is 
maintained. An ice-bag is placed on the abdomen and left on more or 
less continually for two weeks. On the first day, even though there be 
hematemesis, 200 c.c. of iced milk are given in teaspoonful doses to- 
gether with two raw ice-cold beaten eggs. The eggs are beaten up with 
sugar, and they are kept cold by placing the cup containing them in 
a dish filled with ice. The milk is increased every day 100 grams and 
one additional egg is added; on the ninth day the patient is given 1 
liter (2 pints) of milk, and the quantity is not increased; on the sixth 
day raw scraped beef is added, and the quantity is doubled on the follow- 
ing day; on the seventh and eighth days, the patient is given some well- 
cooked rice and zwieback (softened); and on the tenth day raw ham 
and butter. (See Lenhartz Diet Scale, page 305.) 

According to the author’s experience the Lenhartz treatment is to 
be preferred to the Leube cure in many instances, for a long-continued 
restriction to a liquid diet is often unnecessary and distressing to the 
patient and may lead to great loss of flesh, weakness and anemia. This 
treatment is especially satisfactory in cases accompanied by hemorrhage. 
Quite satisfactory results are, however, often obtained by the Leube cure, 
and at times on account of the severe nausea, vomiting and pain, one 
is forced to follow this form of treatment. 

In recent years Sippy has evolved a method of treating ulcer of the 
stomach and duodenum which has in a great measure replaced other 
methods of treatment, and which according to the author’s observations 
in a large number of ,cases has yielded the more gratifying results. 
The treatment consists in protecting the ulcer from the acid corrosion 
until it has healed by shielding it from the corrosive effect of the 
gastric secretion. | 

He aceomplishes this by maintaining a neutralization of all free 
hydrochloric acid from early in the morning until late at night. This 
is affected by frequent feedings and the use of alkalies given frequently. 
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The patient remains in bed for from three to four weeks. Three ounces 
of a mixture of equal parts of milk and cream are given every hour 
from 7 a.m.to7 p.m. After two or three days, 3 soft boiled eggs, and 
9 ounces of well-cooked cereal, with milk and cream mixture every hour, 


& 
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are given each day. Cream soups of various kinds, vegetables, purées 
and other soft foods may be substituted now and then as desired. 
Powders of magnesia and soda and calcium carbonate and soda are 
given between the feedings to neutralize the acid. 


Mopirrep LenwartTz Uucer Drier or Seats Hargis 


First Day.—1 egg, 1% ounces of cream, 4 ounces of milk. Mix and give one-half 
ounce every hour from 7 A.M. to 7 P.M. Total calories approximate 300, 


Second Day.—2 eggs, 3 ounces of cream, 8 ounces of milk. Mix and give 1 ounce 
every ‘hour from 7 a.M. to 7 P.M. Total calories approximate 600. 


Third Day.—3 eggs, 4% ounces of cream, 12 ounces of milk. Mix and give 1% 
ounces every hour from 7 A.M. to 7 P.M. Total calories approximate 1,200. 


Fourth Day.—4 eggs, 6 ounces of cream, 16 ounces of milk. Mix and give 2 ounces 
every hour from 7 a. M. to 7 P.M. Total calories approximate 1,200. 


Fifth Day. —5 eggs, 714 ounces of cream, 20 ounces of milk. Mix and give 244 ounces 
every hour from 7 a.M. to 7 P.M. Total calories approximate 1,500. 


Sizth Day.—6 eggs, 9 ounces of cream, 24 ounces of milk. Mix and give 3 ounces 
every hour from 7 4.M. to 7 P.M. Total calories approximate 1,800. 


_. to Tenth Day.—6 eggs, 6 ounces of cream, 20 ounces of milk. Mix and give 
8 ounces at 8, 9, 10, 11, 12 a.m. and 2, 3, 4, 5, 6 P.M.; and at 7 A.M. and 
7 P.M. give two tablespoonfule of strained oatmeal, 2 ounces of cream, level 
teaspoonful of sugar, and 1 soft boiled eg at 1 P.M. give 1 rounded table- 
spoonful of scraped beef, lightly broiled, 1 heaping tablespoonful of rice, and 
8 ounces of milk, Total calories approximate 2,100, 


306 DIET IN DIGESTIVE DISEASES 


Eleventh to Fourteenth Day.—Breakfast at 7 A. M., and supper, 7 P. M., 2 soft boiled 
eggs, 1 slice of toast, 1 pat of butter, 3 tablespoonfuls of strained oatmeal or 
creain of wheat, 3 ounces of cream, and a teaspoonful of sugar. Dinner, at 
1 P.M., 2 tablespoonfuls of scraped beef or minced breast of chicken, 2 slices 
of dry toast, 2 heaping tablespoonfuls of rice, butter and 2 tablespoonfuls of 
ice cream, 1 egg, 1 ounce of cream and 3 ounces of milk at 9 and 11 a. Mm. 
and 3 and 5 p..M. Total calories 2,800. 


Fifteenth to Twenty-first Day.—Same as from eleventh to fourteenth days except 
that the amount of cereal, cream and chicken or beef may be increased, baked 
Irish potato may be substituted for rice, and gelatin or boiled custard for ice 
cream. One egg, 1 ounce of cream and 4 ounces of milk should be given at 
10 a.M. and 4 P.M. Total calories approximate 3,000. 


From the Third to Sizth Week.—The diet should be the same as in the third week 
except that strained orange juice may be given for breakfast and purées of 
peas, beans and potatoes may be given for dinner. Soft green vegetables 
mashed through cloth or sieve may be added. Total calories approximate 3,500. 


Note.—The egg, milk and cream mixture should be kept in a covered dish with ice 
packed around it. The amount for each feeding should be given slowly with 
a spoon and with the same exactness and regularity as if it were medicine. 
The scraped beef should be made into a patty and lightly broiled with a little 
butter and salt. The rice and oatmeal should be cooked for several hours. 
The dry toast should be in slices about 4 x 4% inches in size. The crust 
should be removed and the patient instructed to chew it until it becomes liquid 
with the saliva. 


The after-management of these patients must be carefully carried 
out. The hourly feeding and alkaline powders must be continued for 
some weeks after the patient is following his regular occupation. If for 
any special reason the hourly feeding cannot be maintained the three 
usual meals must be substituted, and the alkaline powders administered 
at frequent intervals. 

There are a certain proportion of cases of ulcer of the stomach that 
do not yield to the ordinary treatments. Donkin was the first to direct 
attention to the fact that excellent results can be obtained in this class 
of cases by exclusive rectal alimentation. This plan should be carried 
out for about a period of ten days. The author has found that in 
administering nutrient enemata far better results are obtained when the 
enemata are given by the continuous drop method at the rate of 60 
drops per hour or less. The enemata may contain milk and grape 
sugar in salt solution. 

Of far greater value in the treatment of these cases is the method 
of duodenal alimentation as has been advised by Einhorn, attention to 
which has already been called. (See page 295.) 

Einhorn uses as a nutritive medium of from 200 to 240 c.c. of milk 
and from 15 to 30 grams of lactose every two hours. At times he adds 
cream, eggs, broth, and oatmeal gruel to increase the caloric value. 
There can be no question but that relapses are frequently due to in- 
discretions in diet follewing the ulcer cure when the patient is no longer 
under the control of his physician. The patient should be placed upon 
a carefully regulated diet free from acids and indigestible foods; in- 
termediate feedings should be prescribed and alkalies given for some 
months following the cure. When possible it is the author’s habit to 
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have his patients report for reéxaminations at periods of from three 
to four months for a year or more so as to determine the ultimate re- 
sult of the treatment. On page 310 is presented a diet list which the 
author’s patients follow as an after-treatment. 


Srepy Dist Core Mopiriep By FRIEDENWALD AND RUBRAH 


(From ‘‘ Diet in Health and Disease’’) 





Ist to 5th Days 6th Day 7th to 8th Days 
Milk and Cream Soft Egg, Milk and Milk and Cream 
Cream 
Milk and Cream Milk and Cream Milk em Soft 
gs 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Cereal, Egg, Milk and 
Cream 
Milk and Cream Milk and Cream Soft Egg, Milk and 
Cream 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream, Cereal 
Milk and Cream Milk or Cocoa, Soft Egg Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream 
Milk and Cream Milk and Cream Milk and Cream 
Hour 9th to 10th Days lith to 14th Days 15th Day 
A. M. 
1.00 —scxes Cereal, Milk and Cream|Soft Egg, Cereal, MilkiEgg, Cereal, Milk and 
and Cream Cream 
8.00 ..... Milk and Cream Milk and Cream Milk and Cream 
9.00 ..... Milk and Cream Milk and Cream Milk and Cream 
10,00 ..... Milk and Cream Milk and Cream Milk and Cream 
11.00 ..... Milk and Cream Milk and Cream Milk and Cream 
12.00 ..... Milk and Cream Milk and Cream Milk and Cream 
P.M. 
100) econ Cereal, Egg, Cocoa | Egg, Cocoa, Custard | 2 se ee, Milk 
oas 
2.00 wre. Milk and Cream Milk and Cream Milk and Cream 
B00: setpurs Milk and Cream Milk and Cream Milk and Cream 
4.00 ..... Milk and Cream Milk and Cream Milk and Cream 
5,00) scsi Milk Toast, Egg and | Milk Toast, Egg and |Milk Toast, Egg and 
Cocoa Cocoa Cocoa 
6.00 ..... Milk and Cream Milk and Cream Milk and Cream 


7.00 ..... Milk and Cream Milk and Cream Milk and Cream 
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Srppy Diet Core Mopiriep BY FRIEDENWALD AND RUHRAH (CoNT’D) 


(From ‘‘ Diet in Health and Disease’’) 


Hour 16th Day 








A. M. 


7.00 ...../Egg and Cereal, Milk|Soft Egg, Cereal, Cocoa 


and Cream 
8.00: Ax6cs Milk and Cream Milk and Cream Milk and Cream 
9.00 .....] Milk and Cream Milk and Cream Chicken Broth 
10.00 ..... Milk and Cream Milk and Cream Milk and Cream 
11,00 ..... Milk and Cream Milk and Cream Milk and Cream 
12.00 ..... Milk and Cream Milk and Cream Milk and Cream 
P. M. 
1.00 .....4 Cream, Milk Toast, (Minced Chicken, Milk,/Minced Chicken, Cocoa, 
Egg, Vanilla Ice Cream Milk Toast, Vanilla Ice|Dry Toast, Cocoa, Dry 
Cream Toast, Vanilla Ico 
Cream 
2.00: «aes Milk and Cream Milk and Cream Milk and Cream 
3.00 ...... Milk and Cream Milk and Cream Milk and Cream 
4.00 ..... Milk and Cream Milk and Cream Milk and Cream 
5.00 ..... Milk Toast, Egg, Cocoa|Milk Toast, Egg, Cocoa/Milk Toast, Egg, Cocoa 
6.00 ..... Milk and Cream Milk and Cream Milk and Cream 
7.00 .....4 Milk and Cream Milk and Cream Milk and Cream 
Hour 20th Day 2ist Day 22nd Day 
A, M. 
7.00 .....| 2 Eggs, Cocoa, Slice |2 Eggs, 1 Slice Toast, Milk and Cream 
Dry Toast, Butter Butter 
8.00 ..... Milk and Cream Milk and Cream Milk and Cream 
9.00 .....|Milk and Cream, Egg | Milk and Cream, Egg Cereal, Milk and 
Cream, Egg 
10.00 ..... Milk and Cream Milk and Cream Milk and Cream 
11.00 ..... Broth Milk and Cream Milk and Cream 
12.00 ..... Milk and Cream Milk and Cream Milk and Cream 
P. M. 


1.00 .....j|Minced Chicken, 1 Slice 
Dry Toast, Butter, 
Cocoa, Spinach 


2.00 ..... Milk and Cream 
3.00 ..... Broth 
4.00 ..... Milk and Cream 


5.00 .....| Toast, Cocoa,’2 eggs, 
Cereal and Milk 


Milk and Cream 
Milk and Cream 


6.00 ean ees 
7.00 ....+ 


* Milk and Cream, each 144 ounces, throughout the table. 


17th to 18th Days 





1 Broiled Lamb or 
Mutton Chop, Dry 
Toast, Cocoa, Butter 
Asparagus or Baked 


Potato 
Milk and Cream 


Milk and Cream or 


Milk and Egg 


Milk and Cream 


Cereal and Milk 


Milk and Cream 
Milk and Cream 


19th Day 





Milk and Cream 


Chop or Minced 


Chicken, Dry Toast, 
Strained Vegetable, 
Baked Potato, Cocoa, 


Butter 
Milk and Cream 
Milk or Cream 


" Milk and Cream 


Toast, Cocoa, 2 eggs, Stewed Fruit or Baked 
Apples, 2 Eggs, Cereal, 


ilk Toast, Oocoa 
Milk and Cream 
Milk and Cream 
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Mopirizep Sippy Diet FoLLowep In SoME CASEs or Prpric ULCER 


(Milk and Cream, Equal Parts, 14% Ounces Every Hour from 7.00 a. mM. to 7.00 P. m.) 





Nine to Twelve Days 

















ae sunk Medicines and Food Quantity 
7.30 1,30 Heavy calcined magnesia Grains x 
9.00 3.30-5.30 Sodium bicarbonate Grains x 
11.30 7.30-9.30 
12,30-2.30 Caleium carbonate Grains x 
8.30 4.30-6.30 Sodium bicarbonate Grains xx 
Three to Four Days Following 
7.00 3.00 Milk and cream aa ounce 
11.00 7.00 
9.00 1.00-5.00 {Milk and egg or cocoa 
7,30 3.30 Heavy calcined magnesia Grains x 
11.30 7.30 Sodium bicarbonate Grains x 
9.30 1.30 Calcium carbonate Grains x 
‘ 5.30-9.30 Soda bicarbonate Grains x 
Four to Five Days Following 
7.00-11.30 3.00-7.00 Milk and cream af ounces iss 
9.00 — = |  seseveee Oatmeal, egg and cocoa 
1.00-5.00 Milk toast, egg and cocoa 
7.30 3.00 Heavy calcined magnesia Grains x 
11.30 7.30 Sodium bicarbonate Grains x 
9,30 1,30 Caleium carbonate Grains x 
§.30 Sodium bicarbonate Grains x 





To be Followed for Some Weeks 


ae crerstemet ent mnnaInnA ttn SISTER IO acne aterm doer aaens an eaemeeaeemmanneaan none naneennmama eae 


7.00 
11.00 
9.00 
7.30 
11.30 
9.30 


3.00-7.00 


1.00-5.00 


3.30 
7.30 
1.30 


§.30-9.30 


Milk and cream && ounces iss 
Milk and egg or cocoa 


Soft diet without acids 


Heavy calcined magnesia Grains x 
Sodium bicarbonate Grains x 
Calcium earbonate Grains x 
Sodium bicarbonate Grains x 


As required, additional sodium bi- 
carbonate 


grep eseareereseni ee inavacremsinasarRas ENE EP SARASOTA AT TAT LEDS TST A NLL ELLE IO 
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Drer List FotLowine aN Uncen TREATMENT 


(In Addition to the Usual Meals Intermediate Feedings Should Be Taken) 


Soups: 
Clam 
Mutton 
Barley 
Rice 
Vermicelli 
Cream 
Potato 
Pea 
Celery 
Asparagus 


Fish (minced) : 


Boiled 
Baked 
Broiled 
Bluefish 
Baas 
Haddock 
Halibut 
Trout 
Mackerel 


Oysters 


Pears 
Stewed 

Peaches 
Stewed 


Prunes 


Applea 
Stewed 
Baked 


ARTICLES OF DIET TO BE FORBIDDEN 


Candies 

Salads 

Fried Foods 
Aleoholic Stimulants 
Sweet Potatoes 
Btrong Tea 
Strong Coffee 
Cabbage 
Salted Fish 
Smoked Fish 
Sardines 


Salmon 


Preserved Fish 
Beef 


‘ Pork 
Veal 


Rice So 
ups 
ue 

neys 
Duck 


Corn 


MAY TAKE 
Meats (minced): Poultry: 
Boiled Boiled 
Broiled Broiled 
Lamb Roasted 
Lamb Chops Chicken 
Mutton Turkey 
Mutton Chops Squab 
Brains 
Sweetbreada 
Eggs: Mik: 
Raw Whole 
Soft Boiled Skimmed 
Poached Whey 
Omelet Curd 
Scrambled Junket 
Shirred Matzoon 
Kumiss 
Cereals: Kefir 
Cream 
Rice : ; 
Pasteurized 
Cracked Wheat 
Cornmeal Buttermilk 
arley , 
Oatmeal Ice Cream: 
Cream of Wheat Vanilla 
Farina 
Hominy Farinaceous Food. 
raked ded Wheat Cornstarch 
: oe Tapioca 
Sago 
Vermicelli 
Beverages: Desserts: 
Barley Water Puddings 
Oatmeal Water Rice 
Rice Water Blanc Mange 
Albumin Water Cornstarch 
Tea (weak) Bread 
Coffee Tapioca 
Cocoa Cup Custard 


Goose 

Potted Meats 
Corned Meats 
Stews 

Hashes 
Sausage 


Twice Cooked Meats 
Ce 


lery 
Beets 
Radishes 
Hot Cakes 


Bread: 


Stale 
Toasted 


Crackers 


Butter: 


Vegetables: 


Asparagus 
Spinach 
Cauliflower 
ga as 
atercress 
Potatoes 
Mashed 
Baked 
Carrots 
Artichoke . 
Lima Beans 
Lentils 
Peas 
String Beans 


Mineral Waters: 


Vichy 
Hawthorne 
Lithia 
Apollinaris 
White Rock 
Poland 


Hot Bread 
Berries — 
Bananas 
Melons 
Oranges 
Grapefruit 
Lemons 
Preserves 
Pastry 
Pies 

Nuts 
Tomatoes 
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Smirnies’ ULcer Dier 
(Based upon established clinical, histopathological and physiological facts) 


Days 1 to 7. (Time Varies According to Patient’s Condition.) 


By Mouth: One-half ounce warm water hourly when awake. Patient chews paraf- 
fin wax for fifteen minutes at least once in two hours. Juice of sweet 
orange or grapefruit occasionally. 

By Rectum: Nutrient enema consisting of 50 per cent. alcohol 1 ounce, glucose 
sirup 1 ounce, and normal salt solution 6 ounces every four hours. The 
enemata are preceded by a cleansing irrigation of the colon with normal 
salt solution. They are given at body temperature by the drop method at 
the rate of from 30 to 60 drops per minute. Calories daily approximately 
1000. During the first two days, tincture of opium, minims 10, is added 
to each second enema. 


-Days 3 to 14. (Case of Average Severity.) 


By Mouth: From 4 to 6 ounces of water gruel at temperature of 100° F. (37.8° C.). 
The gruel is taken slowly through a glass tube. Gruels are made from rice, 
cream of wheat, oatmeal, sago, cornmeal, milk, macaroni, and vermicelli, 
rusks, potato, asparagus, cauliflower, beans, peas, and boiled cnion. They are 
strained before feeding. Flavoring with coffee, chocolate, vanilla, caramel, 
etc., renders the cereal gruels palatable and their administration easier. To 
the vegetable gruels small quantities of arrowroot or cornstarch are added 
to secure a thin emulsion. Before each feeding, paraffin wax is chewed for 
five minutes. Warm water or sweet orange or grapefruit juice are allowed 
as desired, but never in greater quantity than 1 ounce at a time. 

By Rectum: During the first two days of mouth feeding, two alcohol glucose-saline 
nutrient enemata are given. During the second two days, one such nutrient 
enema is administered. After the fourth day of mouth feeding no rectal 
feedings are given in the average case. Calories approximately 800. 


Days 14 to 21 


Half-past siz o’clock, a.M.: <A glass of hot water and 1 teaspoonful of non-effer- 
vescent sodium phosphate. 

Half-past seven o’clock, A.M.: One ounce of sweet orange or grapefruit juice, two 
ounces of thin cream of wheat, or farina, or well-cooked rice, or cornmeal, 2 
ounces of skimmed, parboiled milk, may be taken with ceroal, and if de- 
sired a small quantity of powdered sugar used. One zwieback with a thin 
layer of fresh butter, 4 ounces of parboiled skimmed milk, containing half 
volume of lime-water, served warm, and flavored with coffee, cocoa, caramel, or 
vanilla. 

Half-past nine o’clock, a.M.: Six ounces of thin water gruel] from cereals or fresh 
vegetables, strained and served hot, 1 rusk or zwieback, or dry toast. 
Half-past eleven o’clock, A.M.: Four ounces of malted milk, whipped egg with par- 

boiled milk, cornstarch pudding, simple custard lightly cooked. 

Half-past twelve o’clock, p.M.: Six ounces potato, pea, bean, or asparagus purée 
(strained), or vegetable broth; 4 ounces of salisbury steak (moderately well 
cooked) to chew; 2 ounces (cooked weight) of thin rice, sago, tapioca, or 
cornstarch pudding made with parboiled milk and egg yolk; 2 ounces of 
parboiled milk and small quantity of pulverized sugar may be eaten with the 
"pudding; 1 rusk or zwieback, 6 ounces of parboiled milk and quarter volume 
of lime-water flavored to taste. 

Four o’clock, p.M.: Four ounces of water gruel from cereals, 1 very soft poached 
egg, 1 rusk or zwieback, 4 ounces of hot Vichy water. 

Siz o’clock, p.M.: Four ounces of whipped egg, 2 rusks or zwieback, 6 ounces of 
malted milk (thin), flavored to taste, or cereal water gruel or parboiled 
milk and quarter volume of lime-water gruel. 

Nine o’clock, Pp. mM.: Six ounces of water cereal gruel or 4 ounces of malt marrow, 
2 Graham crackers. Calories approximately 1500. 


Days 21 to 42 


Half-past six o’clock a. M.: Two teaspoonfuls of phosphate of soda in a glass of 
hot water. 
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Eight o’clock, a.m.: Juice of 1 sweet orange or half sweet grapefruit, or boiled 
prunes passed through fine colander; 2 ounces (cooked weight) of thin 
cereals (cream of wheat, farina, oatmeal, cornmeal), 2 ounces of skimmed 
milk and small amount powdered sugar, 1 soft poached egg, 2 zwieback, 2 
rusks or 2 thin slices of well-toasted Graham bread, 1 pint of hot skimmed 
milk, a quarter volume of lime water flavored to taste (cocoa, vanilla, etc.). 

Ten o'clock, a.M.: One pint of hot parboiled whole milk and fifth volume of lime- 
water, 2 rusks or Graham crackers, 

Half-past twelve o’clock, noon: Four ounces of creamed soup from vegetables, 
strained, 6 ounces rare meat to chew, 4 ounces well-mashed potato (mealy 
inside), or carrot, peas, beans, cauliflower, Brussels sprouts, or asparagus 
(all vegetables passed through a strainer and served with 15 grams of but- 
ter; 4 ounces (cooked weight) of pudding from rice, cornstarch, sago, tapioca, 
cream of wheat, or farina, or 4 ounces of custard, pulp of sweet orange, grape- 
fruit, or prune whip, or chew 6 ounces of watermelon or cantaloupe, half 
pint of hot skimmed milk. 

Half-past three o’clock, P.M.: One hundred fifty cubic centimeters of hot whole 
milk and quarter volume of lime-water or 150 «ec. of malted milk or weak 
cocoa. 

Half-past ste o’clock, p.M.: Two rusks of zswieback or 2 slices of well-toasted 
Graham bread, 2 very soft poached eggs, 100 grams of sweet-apple sauce or 
1 baked apple (omit skins), or juice of sweet orange or half of grapefruit 
or chew 6 ounces of melon, 1 pint of skimmed milk hot. 

Nine o’clock, p.M.: Two hundred fifty cubic centimeters of whole parboiled milk 
and quarter volume of lime water or 250 ¢.c. of malted milk, hot. Calories 
for twenty-four hours approximately 2000. : 


General Diet after Three Months 
(If distress, patient should go back to 7 to 21 day diet) 


Seven o’clock, A.M.; One pint of skimmed milk and half gill of cream. 

Nine o’clock, A.M.: Two pieces of toast without butter, juice of one sweet orange 
or grapefruit or ripe melon or apple sauce or baked app (do not eat skin) 
or marmalade, 1 dish of well-cooked cereal (oatmeal, farina or cream of 
wheat), 2 very soft poached eggs, 2 cups of hot sweetened water. The water 
may be made more palatable by flavoring with cocoa, tea, coffee or cream. 

Eleven o’clock, a.M.: One cup of bouillon (two cubes), two Graham crackers. 

One o'clock, p.M.: This should be the heavy meal of the day. It may consist of 
meat (rare beef or rare hamburger steak, lamb or white meat of shale 
fish (never fried), oysters, well-cooked. spinach, cauliflower, carrots, squash, 
peas (hulled), string beans, Brussels sprouts, baked or mashed potatoes (in 
moderation), rice with gravy, simple puddings made from cereals, cornstarch, 
gelatin, well-cooked fruit sauces, simple cakes, no white bread (all bread 
should be made from dark flour and should be at least one day old), 1 pint 
of skimmed milk taken hot. 

Four o’clock, p.M.: One glass of hot peppermint water (20 drops of ‘‘essence’’ of 
pee to the glass, sweeten to taste and drink slowly), two Graham 
crackers. 

Seven o’clock, p.M.: A light lunch consisting of vegetable soup, simple salad, 
toast, soft eggs, and plain puddings or cake, with or without ripe cooked 
fruit sauces, 1 pint of hot skimmed milk. 

Bedtime: One glass of malt marrow, malted milk or hot skimmed milk. Calories 
approximately 3500 for twenty-four hours. 


DIET IN CANCER OF THE STOMACH 


In those cases in which the cardia of the stomach is involved the diet 
should be of such a nature as not to cause any further irritation of the 
strictured area. In consequence food should be largely of the liquid 
variety, and should be best given in the form of milk. This form of 
food may be made more nutritious by the addition of cream, or eggs, 
cocoa and coffee, and buttermilk may be also taken. When great dif- 
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ficulty in deglutition arises, gastrostomy should be performed, and feed- 
ing maintained through the new opening. In addition the use of 
nutrient enemata is indicated. | 

When other parts of the stomach are involved, mil still remains 
a most useful form of food. In addition the more digestible foods such 
as sweetbreads or boiled chicken are to be recommended, but inasmuch 
as there is usually a marked distaste for meat in this disturbance, fish 
and eggs may have to be substituted. The light vegetables as baked 
or mashed potatoes, beans, peas, and carrots in the purée form as well 
as asparagus and spinach may also be taken. 

On account of the thirst, iced milk, alone or flavored with tea, cocoa 
or coffee may be allowed. It’ is sometimes imperative in this affection 
to assist the general nutrition by means of nutrient enemata. Inasmuch 
as but little can be expected as the result of food in eancer of the 
stomach, it is unwise to restrict the diet too greatly in this affection 
or to urge upon the patient the necessity of taking very large quantities. 
The author has found the following diet table useful in some cases of 
cancer of the stomach: 


Dret TaslE ror CANCER OF THE STOMACH 
Half-past seven o’clock, a. M.: 


0 grams of milk with tea or coffee ....... cc cece e eee .... 135 calories 
2 BOLt DOMCE ORR ci Ks cheesiest ebetaswriawetesSue se wees 160 calories 
BO: Prams Of CORK’ ior sak ade «ese heaee ence te ees eae oa 130 calories 
10: pramsof DUE se ceassak see swestyeasae sees es SRA eas 80 calories 
Half-past ten o'clock, a. M.: 
40 grams of orange juice ......... ccc cee eee crete ete recees 88 calories 
BO PTAMG: Of SORBE t.cua vad eorateG ea nb ae Rea 5 ae Ree Rew 77 calories 
LO Grama: OF DUCED 6 o:rik 5 veo wh Gace Chea aes BRR aes 81 calories 
Half-past twelve o’clock, P. M.: 
Bouillon 2s sess ack cae ee oe a os ee aes 0 calories 
100 grams of squab (or calves’ brains, sweetbread or chicken).. 100 calories 
100 grams of mashed potatoes ....... 0... cc ccc cee tte e eee eeees 127 calories 
20 prams Of tOAGE: 2. vicccsd beta et oa Kins nbn en oh awes eee ees 52 calories 
100 grams of spinach or asparagus ........ 2. eee c eee ee nneee 166 calories 
Four o’clock, P. M.: 
200 grams of cocoa with milk ....... ccc cece rece ene e neces 180 calories 
Seven o'clock, P. M.: 
200.grams: Of Mik ice k ese Ae wee iat eWw ees a Sha SS AS Cees Saws 180 calories 
100 grams of boiled rock fish .......... 0c. cece eect cee cece nee 80 calories 
50 grams of toast or cereal ...... cc cee eee cere eee eet ees 130 calories 
10° grams of Dutter sss25450% (eax sete ehegune dee seeedeae ee 80 calories 
DOUal 5 cess esse seoew ss ee ee Prise weas ...1846 calories 


DIET IN HYPERCHLORHYDRIA AND HYPERSECRETION 


In the treatment of these affections care must be exercised to regulate 
the diet so as to prevent an increase in the acid of the gastric secretion. 
This can be best accomplished at least in a large measure by a regulation 
of the diet. Inasmuch as it has now been definitely determined that 
the symptoms ordinarily attributed to the increase in acid are not 
entirely due to this condition, but to other factors as well, 7.c., vagotonia, 
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much can be accomplished by diet alone in overcoming these symptoms 
even though the acid content may still remain high. It is necessary to 
prohibit all irritating foods, such as condiments and spices, acids, all 
alcoholic beverages and hard substances, such ag nuts, which are apt 
to irritate the stomach. Food should not be eaten too hot or too cold 
and much be thoroughly masticated. The diet should consist mainly of 
proteins, since this class of foods combine with and tend to neutralize 
the excess of hydrochlorie acid. Among such foods are milk, eggs, meat 
and fish. On account of the large amount of extractives in meat, which 
stimulate the flow of the gastric secretion, meat can be allowed only 
when well cooked so as to remove the extractives. On the other hand, 
carbohydrates may be given only in the most digestible form and in but 
small amounts. 

Farinaceous foods are not so easily digested in this condition, and 
must be allowed in the most digestible forms. Of the vegetables to be 
recommended in this affection only the most digestible can be allowed, 
as mashed or baked potatoes, spinach, carrots, peas and beans, and then 
only in the purée form. Inasmuch as fats have a tendency to de- 
crease the acidity of the gastric secretion, the more digestible forms 
may be allowed as butter, cream and olive oil. The alkaline mineral 
waters are useful in lessening the gastric acidity, and may be given 
as Vichy, Apollinaris and Seltzer. 

A salt-free diet has been recommended by some writers in the treat- 
ment of these affections. There can be no question but that a restricted 
salt diet is of advantage in the treatment of hyperacidity and hyper- 
secretion. In aggravated cases of nervous hyperchlorhydria a purely 
vegetable or lacto-vegetable diet has been recommended. 

According to the author’s experience in dealing with patients taking 
but little nourishment, it is best to prescribe nourishment at frequent 
intervals; if, however, large meals are consumed it is advisable to permit 
but three meals a day. The author has utilized the following diet list 
to advantage in cases of hyperchlorhydria and hypersecretion: 


Half-past seven o'clock, a.M.: 


200 grams of milk flavored with tea ...... 0... cece scene eee aues 135 calories 
2 SOLt. DOUed (ORES ices cue. W ieaeecin VES eee sae eee eee eS 160 calories 
OO “pramisi-Of TOAGt- sion hci ca wt Oe hte hah ohare eeueeaeeans 154 calories 
40: granin: Of  DUtter 4.506 eens seG week pw edp a4 1 OS 6 ek ae Ree 326 calories 
Ten o'clock, a. M.: 
50 grams of scraped DGG?! Ackurtiga Gh eaaalinewreseasae ase ates 60 calories 
BU: GIBB: Of tOASl 6 ohis ha ee deus Mea ny eae Shee ee ee 130 calories 
Half-past twelve o’clock, P.M.: 
100 grams of chicken (or chops or sweetbreads or steak) ...... 106 calories 
100 grams of asparagus (or spinach, carrots, peas or beans).... 185 calories 
100 grams of stale wheat bread ........... cc eee cee eee eee eees 256 calories 
100 grams of apple BAUCE © eee ee eee cece eee ener e teen ees 53 calories 
100; grainis Of MUK ies wee Parke niee Caves eee eee wewe eras 100 calories 
100 ‘grams Of Crackers: «ccc ese ce sane see oe Gennes eae Dewees 188 calories 
Seven o’clock, P. M.: 
100 grams of baked trout ....... ccc ccs c cee e cece ence see eeee 106 calories 
100: grama.:Of mk: ssi ik os aS bc Sua hehe ed 696 te wes 67 calories 
20-grame Ot: DUCE 6 oso ess boca tae daw aiweebee eGo ws 1». 77 calories 


GO grams Of 10st: ccs Seika since Da dsniena shane eaeSed enue ss ..- 153 calories 
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DIET IN NERVOUS GASTRIC AFFECTIONS 


Nervous Anorexia and Vomiting.—In nervous anorexia and vomit- 
ing it is of prime importance to isolate the patient from his family 
and in aggravated forms he should be required to remain in bed and 
given a complete rest cure. Milk in gradually increasing amounts should 
be given at first, which should soon be followed by other liquids and 
semisolid foods. Nourishment must be prescribed in small quantities 
and given at frequent intervals. If insufficient food is taken the patient 
must be fed by means of nutrient enemata, or, better still, duodenal 
alimentation should be practiced. The author is convinced that the lives 
of many affected with these conditions under his care have been saved 
by means of duodenal feeding. As soon as the patient is able to retain a 
small amount of nourishment, scraped beef, eggs, rice and toast are 
especially valuable. At times the most digestible forms of food are 
vomited in these affections while the most indigestible are retained, so 
that no attempt should be made to maintain a too vigorous diet. 

Diet in Nervous Dyspepsia.—In this condition it is also important 
not to diet the patient too rigidly. The patient’s strength should be 
built up and on this account milk should be given in large quantities; if 
milk is not well borne, buttermilk or kumiss may be substituted for it. 
As it is important to properly nourish the patient it is advisable to allow 
any food the patient can digest. Coffee, tea and «lcoholic stimulants 
must be avoided. In aggravated forms of nervous dyspepsia a rest cure 
is indicated. 


DIET IN INTESTINAL DISEASES 


The diet is quite as important in the treatment of intestinal diseases 
as in the treatment of gastric affections. In many instances a cure can 
be brought about by diet alone, even without the use of drugs. The 
process of digestion in the intestine is extremely complicated which ren- 
ders the question of the digestibility of food in the intestine often diffi- 
eult to determine. The diet should be of such a character as not to pro- 
duce annoying symptoms and must be easily absorbed. The table given 
by Rubner (see page 316) presents the degree of absorption of various 
foods in the intestine: 

It is evident that, notwithstanding the large proportion of protein 
matter in certain foods, its absorbability is so slight that the nutritive 
value is much less than that of foods containing far leas protein. The 
absorbability depends to a large degree upon the method of preparing 
the food, as, after mashing and straining, vegetables become much more 
easily absorbable, inasmuch as some of the cellulose is removed. The 
digestibility of various foods in the intestine differs in different indi- 
viduals, which makes it impossible to formulate exact rules for all cases. 
The diet must be regulated personally for each individual. Foods may 
be divided into three classes, according to their effect on the peristaltic 
movements of the intestine: Foods which produce constipation; those 
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which produce a laxative effect; and those which have no effect either 
way. Among the constipating foods are red wines, cocoa, tea, rice, 
tapioca, barley, macaroni. In the class of laxative foods are fruits, toma- 
toes, cabbage, cider, beer, buttermilk, and alkaline carbonated waters, 
while those foods having no especial effect on the movements of the 
bowels comprise meat, fish, eggs and wheat breads. However, while in 
some patients certain foods may have a laxative effect they may have a 
constipating effect in others, so that no exact general rules can be formu- 
lated, but the tendencies of each person must be especially taken into 
account, a point that cannot be too strongly insisted upon. In aggra- 
vated forms of intestinal affections rectal alimentation may have to be 
prescribed or duodenal feeding be resorted to. 


RvuBNER’s ABSORPTION TABLE 





Weight of Same in Relative Percentage Absorbed 


Grams 
Foodstuffs = (_————__-____—_ 
: Dried s Carbo- 

Fresh Dried Guhetance Protein Fat hydrate Ash 
Meat ........ 984 375 95 97 95 82 
Eggs ........ 984 247 95 97 95 oes 82 
Milk 2470 315 92 94-99 95-97 100 54 
Milk and Cheese}; 2490 420 94 96 97 100 74 
White bread .. 860 753 95 81 oe 99 93 
Black bread ..| 1360 765 85 68 ine 89 64 
Macaroni ..... 695 626 96 83 94 99 76 
Indian corn .. 750 641 93 85 83 97 70 
Corn and Cheese} .... 780 96 93 91 96 81 
Rice .......0% 638 552 96 80 93 99 85 
Peas ........- 600 521 91 83 ns 96 68 
Potatoes ......| 3078 819 91 68 96 92 84 
Cabbage ......| 3830 406 85 82 94 85 81 
Carrots .......} 2506 352 79 61 94 82 76 





The Schmidt diet test will frequently determine the digestibility of 
food in the intestine; it will also determine whether carbohydrate fer- 
mentation or protein putrefaction is at hand. 

The diet may be so varied as to prevent certain undesirable bacterial 
flora from multiplying to a great extent, and frequent changes in diet 
are beneficial in combating the rapid growth of any one type of bac- 
teria. According to Hull and Rettger milk and lactose form the most 
effective means of overcoming the putrefying types of microdrganisms. 

Antiputrefaction Diet.—Milk forms the most valuable food contain- 
ing protein and yet it acts in an antiseptic manner. If it be badly borne 
it may be made more easily digestible by the addition of rice, citrate of 
soda, lime water or milk of magnesia. It may also be given in the form 
of milk soups or mushes. Occasionally kefir or kumiss may be substi- 
tuted for it. Gelatin is also valuable as it tends to inhibit bacterial 
growth in the intestine and is therefore antiputrefactive; when the 
patient has improved, other forms of food may be cautiously prescribed. 
Of these zwieback, crackers, butter and cereals are especially valuable. 
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Antifermentative Diet.—An antifermentative diet is utilized to over- 
come as far as possible the fermentation produced by carbohydrates. 
This condition is ordinarily recognized by the passage of semisolid stools 
which are spongy and highly acid. ‘In the treatment of these cases the 
carbohydrate food must be greatly reduced in amount or entirely for- 
bidden until the fermentative changes disappear. At first the diet must 
consist of clear broth with toast or stale bread and then cereals may be 
allowed in addition to milk given cautiously; finally solids may be per- 
mitted in the form of chicken and broiled meats. 

Diet in Intestinal Dyspepsia.—In intestinal dyspepsia the diet should 
consist of moderate quantities of food, given at frequent intervals. At 
first only liquids should be taken, such as weak tea, milk, malted milk, 
and bouillon, and the diet gradually increased, after four or five days, to 
soft food, and finally solid food in the form of sweetbreads, broiled 
chops, boiled fish, soft-boiled eggs, spinach, asparagus and stewed fruits 
may be allowed. 

The following diet list taken from Friedenwald and Ruhrah’s ‘‘ Diet 
in Health and Disease’’ has been used by the author in the treatment of 
intestinal dyspepsia: 


Eight o’clock, A. 


150 grams of ‘milk WITH (OR. oo cde heed iinres deste ieee sees 101 calories 
TE eort-Doiled (O98 <satse ess own egies acea ee ieee datas See 80 calories 

60 grams of toasted wheat bread (155) with 20 grams of but- 
COP C163) | oid hale eae ie Gees Mtoe chile ance eeehed ae 218 calories 


Ten o'clock, A, M.: 
Scraped beef, sandwich (100 grams of scraped beef [118], 50 


grams of wheat bread [178]) ..........cc ec eeecevecees 296 calories 
I'welye o’clock noon: 
Bouillon with 5 grams of Armour’s soluble beef ............... 10 calories 
100 grams of broiled chicken, or 100 grams of broiled steak (209), 
oF: 100 lamb chop (220) aes: ara conaeeesa ois hace wen 2a eh sw ee 106 calories 
50 grams of mashed potatoes, or 100 grams of spinach (166) .. 64 calories 
100 grams of apple SAUCE .... ccc cece cette ec eee tne e ee ees 63 calories 
Three o’clock, P.M.: ~ 
50 grams of wheat bread, stale or as toast ........ceeeeecees 130 calories 
200: grams of MUK 6.5% 6s crew hose eks ease eeu e ee A 135 calories 
200 grams of milk with rice 2.1... cece eee eee een ees 253 calories 
1 soft-boiled ig Mihai e Wiese aes Deu cme ea eres wew aoe 80 calories 
Seven o'clock, P.M 
109 grams of wheat bread and 50 grams of butter ............ 666 calories 
Otel «s pcrenen eae igas ew eae a hune seat ewes eee seek wees 2222 calories 


Diet in Acute Intestinal Catarrh.—The regulation of the diet in 
acute intestinal catarrh is of the greatest importance. The patient 
should be kept in bed and fed exclusively on liquid food for a few days, 
which should consist of clear broth, weak tea and cocoa and egg albumen. 
Milk should not be allowed in this affection. The thirst may be relieved 
by allowing small bits of crushed ice to melt in the patient’s mouth or 
carbonated waters may be permitted in small amounts. As soon as the 
patient is relieved of his pain and discomfort, soft and light solid food 
consisting of cereals, toast, stewed chicken, soft-boiled eggs and baked 
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potatoes may be allowed. Raw fruit, fatty and acid foods and the heavy 
vegetables must be avoided for a considerable period of time after the 
patient is well. 

Diet in Chronic Intestinal Catarrh.—The treatment of this condi- 
tion depends largely as to what portion of the intestine is involved ; that 
is, whether the affection is associated with chronic constipation or 
chronic diarrhea or whether diarrhea alternates with constipation. In 
those instances in which there is chronic constipation it is important to 
prescribe such foods as will stimulate intestinal peristalsis; astringents 
must be avoided. Those foods which are of most value are rye and 
Graham bread, buttermilk, cider, honey, fruit (raw and stewed), such 
vegetables as cabbage, and sauerkraut as well as salads. Fats are espe- 
cially useful and olive oil is of great value in this affection. Salted foods 
tend to increase intestinal movements and such foods as caviare and 
herring are to be recommended. Sugar is of considerable value in this 
affection, and milk sugar is especially useful. Cold water is also bene- 
ficial when taken in the morning on an empty stomach. 

When diarrhea exists the patient should be kept quiet in bed and 
food given in small quantities at frequent intervals. The foods of most 
value in this condition are broths containing barley and rice, stewed 
chicken, soft-boiled eggs, boiled fish, toast, baked and mashed potatoes, 
cocoa, boiled milk and port wine. At times milk disagrees even though 
it be boiled, and must be prohibited. 

When diarrhea alternates with constipation it is important to treat 
the most pronounced symptom whether this be diarrhea or constipation 
and to vary the diet frequently according to the condition at hand. 

Mineral waters are of considerable value in the treatment of chronic 
intestinal catarrh. When constipation is present the Marienbad and 
Saratoga (Hawthorn and Congress) waters are most useful, while when 
diarrhea exists Carlsbad and Vichy are most beneficial. 

Diet in Dysentery.—The diet in acute dysentery is similar to that 
prescribed in acute intestinal catarrh. The patient is kept quiet in bed 
on liquid foods consisting mainly of broths, egg albumen and weak tea. 
As he improves semisolids are allowed, such as milk toast, rice cooked in 
milk or broth, and solid food should be given only when the disorder has 
almost entirely disappeared. 

In chronie dysentery food should be allowed in small quantities and 
should be given at frequent intervals. All indigestible food must be 
avoided. The diet is similar to that prescribed under the head of chronic 
intestinal catarrh. 

Diet in Ulcers of the Intestines —DuoprenaL Uxcer.—The same 
dietetic regulations must be observed in the treatment of duodenal ulcers 
as has already been described for the treatment of gastric ulcers. When 
there is hemorrhage the patient must be kept quietly in bed and fed by 
means of nutrient enemata. After a week or so the usual ulcer cure must 
be inaugurated. 

Other Forms of Intestinal Ulcers—In other forms of intestinal ul- 
cerations, whether these be dysenteric, tuberculous, or syphilitic, the 
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diet must be very digestible and nonirritative. Such foods as milk, 
broths, eggs, cereals, toast, sweetbreads and stewed chicken and baked 
and mashed potatoes may be allowed. 

Diet in Acute and Chronic Intestinal Obstruction.—In acute intes- 
tinal obstruction operation is usually indicated. Before operation is 
undertaken the patient must be kept quiet in bed and must abstain from 
all nourishment; thirst may be quenched by allowing small bits of ice to 
melt in the mouth. In chronic intestinal obstruction food should be 
administered only in liquid or semisolid form, The patient must avoid 
all indigestible food, especially those forms leaving a large residue in 
the bowels, such as the heavy vegetables and fruits. The foods which 
are to be recommended in this condition are broths, milk, eggs, broiled 
meats, chicken, cereals, stale bread and toast. 

Diet in Appendicitis —Inasmuch as surgical intervention is usually 
indicated in this affection, the dietetic treatment can be carried out only 
until this procedure is undertaken, or when operation cannot be per- 
formed. The patient is placed at rest in bed ordinarily upon liquid 
food, as albumin water, weak tea, thin broths and moderate quantities of 
milk diluted with lime water. After the acute symptoms have abated, the 
diet may be increased, eggs, scraped beef, stewed chicken, squab, and toast 
may be added to the dietary, and finally light vegetables in the purée 
form. In cases of appendicitis in which operation must be postponed on 
account of the condition of the patient, Ochsner advises the following 
plan of treatment: In all cases of acute appendicitis all food is pro- 
hibited by mouth, and all cathartics avoided. Whenever nausea or 
vomiting exists gastric lavage is undertaken. In mild cases of this 
affection the patient is allowed to rinse his mouth with cold water, and 
drink a very small sip of hot water, but in the more aggravated forms, 
neither hot nor cold water must be taken for several days until the acute 
attack has subsided. If the nausea persists, lavage of the stomach may 
be practiced at four-hour intervals in order to remove such substances 
as have been regurgitated from the bowels into the stomach. The 
patient is supported by nutrient enemata, and when no water is given 
by mouth, normal salt saline solution may be administered per rectum. 
When the pain has subsided for a number of days, one to four ounces of 
beef tea may be allowed at two-hour intervals. In a few days one of the 
predigested foods must be substituted, and still later equal parts of milk 
and lime water, thin liquids in general, then light diet, and finally when 
the patient has fully recovered full diet may be allowed. 

Diet in Mucomembranous Oatarrh of the Intestines.— Authors vary 
as to the character of diet to be recommended in this affection. Fleiner 
recommended a simple diet; Von Noorden, a very coarse diet; and the 
author’s experience has convinced him that a moderate diet is best, and 
he therefore prescribes a nutritious mixed diet, which is not too coarse. 
With such a diet the bowel movements become normal and the amount 
of mucus secreted is lessened. Von Noorden’s diet consists largely of 
Graham bread, 250 grams a day, in addition to a great variety of legumi- 
nous vegetables, including the husks and vegetables containing much 
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cellulose, and fruit with small seeds and thick skinned, like currants, 
gooseberries and grapes, besides large quantities of fat, particularly 
butter and bacon. The beneficial effect of this diet 1s chiefly due to the 
amount of cellulose it contains. The cellulose undergoes decomposition 
in the intestines, and thus softens the movements. In connection with 
the diet, mineral waters are utilized; those containing sodium chlorid 
are especially useful and particularly the waters of Wiesbaden and 
Kissingen. 

Diet in Enteroptosis.—Much can be accomplished in this condition 
by means of a carefully regulated diet. Favorable results are frequently 
obtained by means of rest cures, the patient being required to remain in 
the recumbent posture with the foot of the bed elevated a long period of 
time and to consume large quantities of food. Ordinarily patients 
affected with this disorder should be required to rest after meals, and 
the diet should be as nourishing as possible, and must contain consider- 
able proportions of fatty foods. Milk is extremely useful in this affec- 
tion and when cream is added its caloric value is greatly increased. 
After milk has been consumed for several weeks soft and solid food may 
be allowed, such as cereals, soft-boiled eggs, meats of various kinds, fish 
and the more digestible vegetables. When constipation is very marked, 
foods that increase intestinal peristalsis are especially indicated, among 
which are buttermilk, cider, grape juice, fruits and honey. When forced 
feeding is required, as in those instances in which the patient has lost 
much flesh, cream may be given in from one-half to one liter per day. 
Strauss advises the following diet in enteroptotic individuals: 


Breakfast: Flour soup with butter, gruels, cocoa with milk and cream mixture, 
eggs and buttered rolls. 


Dinner: Dishes made of flour, eggs and cream. 
Afternoon: Crackers with milk and cream mixture, zwieback and butter. 


Supper: Rich flour soups or dishes made from flour and eggs, with tea and milk- 
cream mixture. 


Bedtime: Milk-cream mixture. 


Diet in Nervous Affections of the Intestines.—In nervous affections 
of the intestines the most indigestible food is well borne, while digestible 
food causes discomfort, and it is therefore best to regulate the diet 
according to the patient’s digestive power. At times these patients are 
in a much enfeebled state, and a liberal diet is therefore indicated. Fre- 
quently a well regulated rest cure is needed in order to restore the 
patient to health. When an excessive amount of gas accumulates in the 
intestine, due to nervous conditions, such food as cider, fruit and cab- 
bage should be avoided. 

Diet in Chronic Diarrhea. —The diet in chronic diarrhea must vary 
with the type of the disorder. In the nervous variety, the patient must 
be instructed to restrain the bowel movements, except early in the morn- 
ing. Food which has a tendency to increase the bowel movements must 
be avoided; especially to be noted are foods containing much cellulose, 
pickles, salads, cabbage, turnips, fruit and carbonated waters. Among 
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the foods to be recommended are tea, broth, cooked cereals, boiled milk 
and gruels; at times milk even when boiled disagrees and causes diarrhea. 
In a certain group of cases, however, excellent results have been obtained 
in the treatment of chronic diarrhea by means of an exclusive milk diet. 
In other cases systematic rest cures are required in order to bring about 
favorable results. The author has utilized the following diet list for 
moderate cases of chronic diarrhea: 


Eight o’olock, a. M.: 





200 grams of cocoa (cooked in water) ........cccceesessscecs 45 calories 

2 S0ft- bouled OR G8 eis ooo Gi ws esd y cass Raa ay sia wew ho ea Sues 160 calories 

50 grams of zswieback ......... ee Tree eS Tee races 179 calories 

Ten o’clock, a. M 
250 grams of ‘broth With 1 O80 4s cick eiiee aan ewa sew ewes 80 calories 
Twelve o’clook, noon 

250 grams of broiled CHICKON: 605. o5 tee eee West sewe wees ceed 212 calories 

200 grams of mashed potatoes ........ ccc cece eect eee eens 245 calories 

50 grams Of SWiGhOek 3.3 is cincaeiat ey dcae se vas ee Ss Gece eee ys 179 calories 
Four o’clock, P. M.: 

i pott-Doued O28 3a. Sd ove. ce hee Nee eek see ye dee ee tees 80 calories 

200 grams of cocoa (cooked in water) .......ccccesccccccnacs 45 calories 

50 grams of zwieback ...........ceeseoees errr ee oe ree 179 calories 
Seven o'clock, P. M.: 

100 grams of rice cooked in bouillon ........ cc ccc es ccecceees 34 calories 

200 grams of sweetbread ......... cc cece ccc reece ees eeveeee 180 calories 

50 grams of wheat bread .............. eo eT reer 130 calories 
Nine o'clock, P. M.: 

100 grams of raw scraped beef ......... ccs wee wcrc cece cenes 118 calories 

50 gramp-Of 2wieback 6.6 o:o-6i6:6 8's 05.85 ewe 6 0494.8 000 4 04GS CaS 179 calories 

Total aco sesiw tcc ENGNG oe tae eee Sanaa Ha sews eek as 2045 calories 


t 


Diet in Chronic Constipation.—It is necessary in prescribing a diet 
in chronic constipation, that the food consumed should be of such a 
nature as to increase intestinal peristalsis. Such foods contain a large 
percentage of cellulose and therefore by producing a large residue in 
the bowel are especially useful for this condition. If a large glass of 
cold water, to which a pinch of salt has been added, is taken before 
breakfast, it is often useful in aiding the bowel movements.. Raw and 
stewed fruits are especially beneficial when taken on an empty stomach 
morning and evening. It is most important in all instances that the 
patient be required to realize the necessity of having bowel movements 
at the same hour each day. The smoking of a cigar in the morning will 
frequently stimulate peristaltic movements. Constipation is caused 
often by dyspeptic affections and is frequently relieved by the treatment 
directed to the gastric disorder. The use of drugs should as far as pos- 
sible be avoided and proper exercise should be indulged in, in addition 
to the dietetic treatment. Of the foods that are useful in the treatment 
of chronic constipation are cabbage, asparagus, peas, cauliflower, onions, 
spinach, tomatoes, celery, salads, oatmeal, whole wheat, corn, Graham, 
rye, and bran bread, as well as honey, molasses, cider and raw fruits. 
Dates, figs, and prunes are especially useful. It is always important to 
prescribe a sufficient quantity of water in chronic constipation inasmuch 


322 DIET IN DIGESTIVE DISEASES 


as this condition is frequently due to insufficient water. Constipating 
foods must be avoided as tea, chocolate, cocoa, port wine, rice, barley 
and farina gruels. Milk acts in some instances as a laxative; in others it 
produces diarrhea; it must therefore be tested in every instance; butter- 
milk, however, usually has a laxative effect. By careful regulation of 
the diet alone, many cases of chronic constipation have been entirely 
cured. The following diet list taken from Friedenwald and Ruhrah’s 
‘‘Diet in Health and Disease’’ has been found useful by the author in 
the treatment of patients affected with chronic constipation: 


Siz o’clock, a. M.: 


40 grams of orange = Seeiawenaee Terre reer ee eee 88 calories 
_ o'clock, A. M.: 
200 grams of milk with COMOS pc 5s swt shes seGanewcws sate ie eiei¥serl 192 calories 
2 BOlt-DOUed “OPPS sts sind ois aa-9% Caecew a Qrelea arene alei aera ee wu Ew 6 160 calories 
150 grams of Graham bread ...... cece cc cee ccc ce nec ncnneces 875 calories 
60 grams of butter ..........ecc evens oe ee ee ee ee ee 326 calories 
Ten o'clock, A. M.: 
400 grams of cider ..... gaara we eeewes “beens Ve Neuneag eas 280 calories 
Twelve o’clook, noon: 
200 grams of broth, with 1 egg .......... etree eee ee 84 calories 
100 grams of BiGHk 424, ceanGas cavup dc edo wensecs caseccuiuaouien 214 calories 
LOO gramme Of CALrOUe. 0005565556 Reed 46d teeis ees tease Oe AS 41 calories 
100: ‘grams Of DeSNS: i444 citer Ge tiees 56548 O50 5 aesGiwe es 193 calories 
150 grams of Graham bread ........ ccc cece ee cee rece ences 375 calories 
200 grams of stewed apples ........c cee cee econ er eevecceers .. 106 calories 
Four o’clock, P. M.: 
400 grams of buttermilk .......c.cceccncccccevcccsccccens .+. 166 calories 
Seven o’clock, P. 
I00 grams of pee beef ..... itweewees’ ere ree eee 118 calories 
150 grams of Graham bread ...........see000- iegialeca ceca rdawae nae 375 calories 
200 grams of stewed prunes .......e.eeeseees ‘feig cid Sian Sana ate 176 calories 
300 grams of cider ....... ccc cee ceeenceccccas ihewiake ees Sea 210 calories 
Nine o’clock, p.M.: | 
40 grams of figs (or 400 grams of buttermilk) ...........0- 46 calories 
TLOURL hemes ciuha-eie a ties pean eee ear Wists Greta we eee --.-.38525 calories 


Diet in Chronic Intestinal Stasis—Intestinal stasis is frequently 
associated with chronic constipation. This condition is due frequently 
to certain bands and membranes, often adhesions developing on the 
peritoneum from the bowel, and producing kinks. Due to this condition, 
intestinal toxemia may develop, which is responsible for many of the 
general and nervous manifestations. The diet to be prescribed for this 
condition is much like that described under the head of chronic consti- 
pation. Water must be taken liberally, and vegetables, fruits, and 
salads given in abundance. In many instances a radical change should 
be made in the diet in order to alter the bacterial flora. The diet must 
be of such a nature as to leave considerable residue in the bowel. 

Diet in Hemorrhoidal Affections.—Inasmuch as chronic constipa- 
tion 18 associated with this affection it is important that this condition 
be overcome. Patients having hemorrhoids should eat moderately and 
should avoid all excesses of food and drink. Moderate exercise should 
be indulged in and the bowels should be evacuated daily. Patients 
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affected with hemorrhoids must avoid spiced foods, cheese, beans, cab- 
bage and fruits\containing seeds. They may take carrots, spinach, pota- 
toes, and asparagus and stewed and raw fruits; meats, eggs, and fish are 
to be recommended. 


DIET IN DISEASES OF THE LIVER 


Biliousness is a term frequently applied to a class of symptoms asso- 
ciated with disturbances of the liver, and often accompanied with consti- 
pation. In the acute attacks it is necessary to restrict the diet for some 
days, following the administration of calomel. The object of treatment 
in all liver conditigns is to give this organ as limited amount of work as 
possible and the food should therefore be easily digested, and consist in 
general of a mixture of proteins, fats and carbohydrates. It may, how- 
ever, be necessary in those instances in which the liver function is 
markedly impaired, to avoid the use of fats and carbohydrates entirely 
for some days. 

In all liver affections overeating is apt to produce annoying symp- 
toms and the abuse of alcohol may cause serious changes in the liver; it 
is therefore important to avoid the use of alcohol. The foods producing 
an irritating effect on the liver are spices, mustard, pickles, peppers, con- 
centrated meat broths, radishes and horseradish ; these as well as strong 
coffee and tea should be forbidden. 

In serious liver disturbances, the diet should be limited to diluted 
milk, gruels, buttermilk and fruit juices. In milder forms the diet may 
be increased, including lean meat, curd, junket, bread, toast, zwieback, 
fresh fruit and green vegetables; mineral waters may be taken if dropsy 
is not present and act best when taken on rising and between meals. At 
times hot water is an excellent remedy in these affections. Food must be 
well masticated and taken in small quantities and best at frequent inter- 
vals. Whenever there is a tendency to dropsy the Karell diet is indi- 
cated together with a restricted salt intake. 

Diet in Catarrhal Jaundice.—In the early period of this affection, 
when the patient is nauseated and is suffering with indigestion, he must be 
kept quiet in bed and upon a liquid diet. Milk is the most suitable 
form of food in this condition and should be diluted with lime water or 
Vichy. Kumiss and buttermilk are often well borne and may be 
allowed as well as broth (oysters, clam, chicken) and albumen. Food 
is best prescribed in small amounts, given at two-hour intervals. As 
soon as the stomach is less irritable zwieback, toast, chicken, sweet- 
bread, and chops may be allowed, and later thickened flour soup, 
mashed and baked potatoes, white fish, green vegetables, stewed fruit 
and fruit juices may be added to the dietary. All indigestible food 
must be avoided for a considerable period of time after the jaundice 
has disappeared. Coffee and tea, which may be allowed after the acute 
period of this affection, should always be weak; alcoholic stimulants 
must be avoided, and fats, butter and cream, as well as an excess of: 
starch and sugar, should be abstained from for a considerable period 
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of time. Mineral waters are of considerable service during the entire 
course of the disease; of these Carlsbad, Vichy, Saratoga and Bedford 
waters are most beneficial. 

Diet in Cholelithiasis—In the dietetic treatment of gall-stone dis- 
ease the meals should be so arranged as not to be too widely separated. 
The patient must be advised against prolonged fasting as the ingestion 
of food increases the biliary flow, while fasting has a tendency to cause 
the bile to be retained in the gali-bladder. Kehr considers it advisable 
to eat late at night, while others believe it most desirable to awaken 
the patient in the middle of the night to administer food. Naunyn 
advises a large breakfast and a large meal should follow a period of 
fasting. According to the author’s experience, patsents affected with 
this disease are apt to err in the direction of consuming more food than 
ean be thoroughly digested and in consequence have indigestion, which 
may be the immediate cause of an attack of colic. In this condition, 
certain foods must be avoided ; fats should be reduced much in quantity 
and given only in the most easily digestible form. Herter has demon- 
strated that animals fed for months largely on a fat diet and a low 
protein diet are apt to have concretions in the gall-bladder. Excesses 
of starches and sugar must also be avoided as well as all rich foods. 
Of meats only the lean varieties should be utilized. Milk and eggs are 
permissible and green vegetables and fresh fruit may be allowed. 
Cereals may be taken moderately and potatoes may be given in small 
amounts; the heavier vegetables, as turnips, beets, and cabbage, must 
be forbidden. Bread should be eaten stale or in the form of toast or 
zwieback. Alcohol must be forbidden but light coffee or tea may be 
allowed. Certain mineral waters as Carlsbad, Vichy, Bedford and 
Saratoga are useful; the best effects are obtained, however, when the 
water is taken at the spring itself. 

Rothschild and Rosenthal have shown that in the majority of cases 
of cholelithiasis a hypercholesterinemia is present and that inasmuch 
as the cholesterin content of the blood is dependent upon the choles- 
terin content of the food, by diminishing the latter one can correspond- 
ingly diminish the former. This is accomplished by placing the patient 
upon a fat-free diet which excludes lipoids and renders difficult the 
esterification of the free cholesterin of the food. 

All foods rich in fats are excluded and butter, olive oil, cocoa, eggs, 
cream, meat, and fish must be avoided. Only vegetables, cereals to- 
gether with skimmed milk, and sugar may be allowed. By means of 
these dietetic restrictions Rothschild and Rosenthal have been able to 
reduce the hypercholesterinemia which may be an etiologic factor in 
chronic cholelithiasis, 

Diet in Cirrhosis —As soon as the diagnosis is established, if ascites 
is not present, the patient should be placed on a milk diet or at least a 
diet of milk foods. Buttermilk and kumiss are especially to be recom- 
mended and eggs, albumen and cereals added to milk are valuable. The 
saline mineral waters are of great service and should be taken on arising. 
As the patient improves, the easily digestible meats as chicken, lamb 
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chops, the green vegetables, baked potato, fruit, eggs, stale bread and 
toast are to be recommended. When ascites exists, a restricted salt-free, 
dry diet is of value. Hot water may be allowed in small amounts at 
intervals during the day but not more than 800 to 1000 e.c. of fluids 
should be allowed per day. A Karell diet is frequently indicated. Alco- 
holic beverages are to be forbidden. 


uy 


DIET IN DISEASES OF THE PANCREAS 


When the diagnosis of pancreatic disease has been definitely estab- 
lished, fats and protein foods should ordinarily be greatly restricted. 
Cream, oil and butter should be allowed only in exceedingly moderate 
amounts and meats and eggs should also be permitted only in small 
quantities. Milk is allowable in moderate amounts while smoked beef 
should be prohibited. 

The carbohydrates may ordinarily be allowed in adequate quantities, 
providing, however, that the symptoms of diabetes are not at hand. If 
diabetes is present, an antidiabetic diet must be prescribed. In order to 
assist the digestion of fat as well as the proteins, pancreatin should be 
prescribed after meals while small quantities of hydrochloric acid may 
be administered before meals to increase the pancreatic secretion. 


DIET IN PERITONITIS 


In acute peritonitis the diet is of importance only until operation is 
to be performed. The patient should abstain from all food and nutrient 
enemata resorted to if necessary. The stomach must be washed out fre- 
quently and continuous enteroclysis is practiced according to the Murphy 
method; if the patient no longer vomits and the operation has not been 
performed, fluids may be given in the form of milk with lime water, 
bouillon and egg albumen. In order to stimulate the patient small quan- 
tities of sherry, whiskey, brandy or champagne may be utilized. 

In chronic peritonitis, the diet should consist of food given in the 
most digestible form, such as boiled meats, eggs, milk, cereals, and vege- 
tables in the purée form; food should be taken in moderate quantities 
at frequent intervals. 
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GENERAL DISCUSSION 


Introduction.—It is highly significant that in a practice of medicine a 
chapter should be given to special consideration of diseases of the tonsils. 
For while diseases of the tonsils were recognized and treated by Hip- 
pocrates, it is only recently that the relationship between tonsilar af- 
fections and systematic disease has been recognized. In this chapter the 
author will not attempt to consider affections of the mucous membrane 
of the tonsils, but only those diseases which are peculiar to the tonsils as 
There is no attempt to consider surgical procedures. 

Definition.—Adenoid tissue widely distributed in the upper air pas- 
sages consists of a delicate reticulum of connective tissue filled with lymph 
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cells or leukocytes. The leukocytes may be collected into small clusters 
called follicles. These follicles in turn may be grouped into larger 
masses which are then called tonsils. The aggregation of tonsils in the 
region of the pharynx are united by tracts of mucosa, containing well- 
marked infiltrations of lymphoid tissue, and they have been called by 
Waldeyer' the lymphatic pharyngeal ring. This ring is composed of 
the following parts: 


(1) The pharyngeal tonsil (adenoids, tonsil of Luschka, and the third 
tonsil). This isa single mass of lymphoid tissue found in the roof of the 
naso-pharynx. 

(2) The palatine toniils (faucial tonsils). These are generally re- 
ferred to as the tonsils. There are two palatine tonsils and one is to be 
found in each of the recesses between the palatine arches. These arches 
are referred to generally as the anterior and posterior pillars respectively. 
The anterior pillar contains the palato-glossus muscle, and the posterior 
pillar contains the palato-pharyngeus muscle. 

(3) The lingual tonsils. There are two lingual tonsils situated one 
on each side of the midline, at the base of the tongue, and lying in front 
of the vallecule. 


It is to be noted that the findings of lymphoid tissue extending in a 
diffuse and irregular manner downward into the larynx or upwards in 
scattered masses into the naso-pharynx is not to be regarded as an 
abnormal finding. The distribution of the pharyngeal lymphoid tissue 
has wide individual variations. It is a mistake to view the indi- 
vidual divisions of the pharyngeal lymphoid ring as separate and dis- 
tinct, and to ascribe to them independent pathological significance. 
They are to be regarded rather in their entirety as the lymphatic ap- 
paratus of the pharynx, just as all of the solitary follicles and Peyer’s 
patches of the intestine represent the lymphatic system of that organ. 

Anatomical Considerations.—EmpryoLocy.—The lingual and palatine 
tonsils of Waldeyer’s ring are formed from the mesoblastic area of the 
second arch and the cleft behind it. The lingual tonsil is formed about 
the thyro-glossal diverticulum. The pharyngeal tonsil (adenoids) is a 
mesoblastic thickening in the roof of the pharynx around the recessus 
medius which is a depression—perhaps connected with the notochord— 
placed a little distance behind the junction of the stomodeum and fore- 
gut.” 3 ¢ 

Histo.Locy.—-Tonsils, as we have noted above, are composed of lym- 
phatic cells collected into groups, called follicles, which are separated 
from one another by areas of connective tissue. The surface of the tonsil 
is generally irregular, being indented with crypts (Lacune or sulci). 
The epithelial covering, varies with the situation. Thus the palatine and 
lingual tonsils are covered with flat epithelium; the pharyngeal tonsil, 
under normal conditions, is covered with ciliated epithelium. The pala- 
tine tonsil is partly enclosed in a connective tissue capsule; that portion 
of the tonsil which is seen in the oral cavity is free of capsule and the 
extent of this exposed area has individual variations. From this con- 
nective tissue capsule there project septa of variable thicknesses, and 
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they extend to a point just under the epithelium. The tonsil tissue is 
not compact, but between the connective tissue septa the parenchyma 
forms folds and recesses. These recesses vary in number and in depth. 
In general the pharyngeal tonsil has the same structure as the palatine 
tonsil. 

Bioop Suprpiy.—The tonsil receives its blood supply from: 


(1) The tonsillar and ascending palatine branches of the facial artery. 
These enter the tonsil in its lower half. 

(2) The descending palatine (branch) of internal maxillary artery 
sends a small branch to the superior lobe. 

(3) The dorsalis lingue artery supplies the anterior pillar and gives 
branches to the lower half of the tonsil. 

The veins drain into the tonsillar plexus on the lateral side of the 
tonsil, which is an extension of the pharyngeal venous plexus. 

Lymph Drainage.—It is important to consider the lymph drainage of 
the tonsil. The tonsils differ from the other lymphatic glands in that, as 
yet, there has been no anatomcal demonstration of afferent lymphatics 
to the tonsil. The efferent lymphatics of the tonsil pass through the 
fibrous trabecule and the capsule, pierce the superior constrictor muscle 
of the pharynx and empty into the tonsillar gland (Wood). 

The tonsillar gland is one of the superior deep cervical glands lying 
under the anterior border of the sterno-cleido-mastoid muscle, in the 
angle between the internal jugular and facial veins. It is, perhaps, the 
most constant in position of all the cervical glands. When enlarged it 
projects anteriorly beyond the anterior border of the sterno-cleido- 
mastoid muscle and appears superficially about 14 to 34 inches below the 
angle of the jaw. 

The deep cervical glands are divided into a superior and inferior 
group. The superior glands, 10 to 16 in number, extend along the 
course of the internal jugular vein from the tip of the mastoid to the 
level at which the vein is crossed by the omohyoid muscle. Clinically, 
these glands are divided into an anterior and posterior group by the 
sterno-cleido-mastoid muscle. 

The posterior glands receive afferent vessels from (1) the superficial 
glands in the suboccipital region, (2) the retro-pharyngeal glands, and 
(3) the mucosa of the pharynx and naso-pharynx and the nasal mucosa 
posteriorly, including that of the sinuses. When these glands are en- 
larged it is difficult to feel them as discrete nodes; they form rather 
an indefinite swelling under the posterior border of the sterno-cleido- 
mastoid. 

It can be seen from the preceding that an enlargement of these 
posterior glands without an involvement of the anterior glands cannot 
be attributed to the tonsils. 

The anterior glands form a chain lying just under the anterior 
border of the sterno-cleido-mastoid. They receive their afferent vessels 
from the tonsils, the base of the tongue and from the submaxillary and 
submental nodes. Vessels from the body of the tongue also go to one 
of the anterior glands. 
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If the tonsillar gland enlarges alone and there is no lesion at the base 
of the tongue, the enlargement may be attributed to infection through 
the tonsil. If the submaxillary glands are enlarged at the same time the 
source of the infection should be looked for anteriorly, 7. ¢., lesions of the 
gums, tongue, cheeks or an abscessed tooth. 

In the majority of those cases in which both the posterior and an- 
terior cervical glands are involved, the infection is probably of double 
origin; the lateral and posterior pharyngeal nodules or the adenoid 
tissue of the vault being responsible for the posterior enlargement. 

The inferior group of the cervical glands receive afferents directly 
from the upper nodes. They are of importance in connection with the 
tonsils chiefly because of the possibility of tubercular infection reaching 
the pulmonary apices via this route (Wood', Grober)*® In view of 
the frequency with which primary tuberculosis of the tonsils occurs, the 
existence of this possible line of invasion between them and the lungs 
assumes clinical importance. It should be said, however, that this mode 
of pulmonary infection is probably most infrequent. 

Function of the Tonsils.—We have no certain knowledge of the func- 
tion of the tonsils. It is highly improbable, however, that the tonsils 
are vestigeal in nature and without function. The histological struc- 
ture is essentially the same as lymph glands in other parts of the 
respiratory and alimentary tracts and it is probable that their physio- 
logical significance is the same. Among the theories which have been 
advanced for the function of the tonsil may be mentioned: 

(1) The Hemopoietic Theory.——This theory ascribes to tonsils the 
production of lymphocytes and rests upon definite histological findings. 

(2) Internal Secretion Theory.—This theory advanced by Masini’ 
has no clinical evidence to support it. 

(3) The Protective Theory.—This theory attributes to the tonsil a 
protective power against bacterial invasion. The question must ever be 
one of the mastery between the two forces contending; on the one hand 
between the virulence and number of the organisms in the crypts, and 
on the other, the forces of resistance of the individual whether they be 
local and inherent in the tonsil, or general depending on anti-bacterial 
conditions of the blood and lymph. It is evident that a tonsil already 
laden with infection is no longer a protection but a positive danger. 

(4) The Eliminating Theory.—Ashhurst® asserts that the tonsils act 
as eliminating organs during the common acute infections. Such second- 
ary involvement as an acute tonsilitis following a septic lesion of the 
hand and arm is so interpreted by him. This manner of involvement 
does take place during the course of septic infection in other parts of 
the body. This might be explained by the great susceptibility of the 
tonsils and other lymphoid nodules of the pharynx to infections which 
have entered the blood stream. 

(5) The Immunity Theory (Good®).—This theory assumes that in 
the tonsil organisms and toxins are generated in just sufficient quan- 
tities as will produce the necessary anti-bodies to immunize the individual 
against the active invasion of the organisms themselves. The tonsils of 
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the child would be of great importance until the immunity to the preva- 
lent bacteria of his environment had been acquired. 

(6) Fletschmann’s Theory.—Recently Fleischmann’? advanced the 
theory, based upon experiment, that the physiological role of the adenoid 
tissue is a secretion of an easily oxidized substance. It satisfies, in this 
manner, the oxidation requirements of the acids of the mouth and nasal 
eavity and protects the tissue from the harmful effects of the acid. This 
has been refuted by Amersbach, Koenigsfield and others." 


General Considerations of the Pathology and Bacteriology of the Ton- 
sils.—Conditions in the tonsil would appear to be ideal for the invasion 
of bacteria and the absorption of the toxic products of their growth. 
The tonsil crypts are tortuous and deep and their mouths are very fre- 
quently closed. The result is that a certain amount of débris is found in 
the crypts of all tonsils. The cryptic epithelium is thin, showing only 
one or two layers of cells and often it is very difficult to demonstrate 
microscopically. So there is very little resistance to the entrance into 
the parenchyma of the tonsil of foreign particles from the crypts (ex- 
periments of Goodale, Hendlesohn and others have verified this). These. 
conditions do not hold at birth but are the results of development at- 
tained at about the end of the second year. Bacteria appear in the 
tonsillar crypts at about the time of the bacterial invasion of the intes- 
tinal canal (from twenty-four to seventy-two hours after birth), and 
plasma cells appear in the lymphoid tissue shortly after—according to 
Davis’? during the second or third week of life. As they are usually 
present in chronic inflammatory lesions, they are probably in the tonsils 
an expression of chronic irritation due to absorption of bacterial toxins 
from the crypts. The so-called ‘‘buried tonsil’’ is much more liable to 
marked cryptic retention than is the prominent, pedunculated tonsil. 
Acute inflammatory attacks and hypertrophy are important factors in 
increasing the difficulty of drainage from the crypts; the first by creating 
cicatricial tissue and the second by increasing the depths of the crypts 
and the amount of cellular material which passes into them from the 
lymphoid tissue. The débris of the crypts is largely cellular-lymphocytes, 
polynuclear leukocytes and exfoliated epithelium — containing also 
cholesterin crystals, hyalin material, and large numbers of bacteria. It 
is of a cheesy consistency, white, yellow or green in color and often has 
an offensive odor. Fein’* says that this débris is normally pressed out 
of the tonsil by the muscular action in swallowing. When for any reason 
swallowing is painful, as in acute inflammation of the tonsils, the débris 
accumulates more readily and this explains the ‘‘white spots’’ on the 
tonsils. The ‘‘white spots’’ can be seen in dysphagia due to diseases of 
the tongue, the larynx or the esophagus, even thongh the tonsils are 
quite healthy. Often it is impossible to tell the condition of the deeper 
part of the crypt until the tonsils have been removed. Only then can 
retention material and abscesses be seen close to the capsule. Latent 
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primary tubercular foci are found only after the tonsils have been 
removed. Of a total of 1000 tonsillectomies reported by Crowe (loc. cit.), 
46 were found to be tuberculous. Barnes’* reports 3 tuberculous foci 
out of 150 tonsils removed from patients with no evidence of tuberculosis 
elsewhere. 

BACTERIOLOGY. Many varieties of organisms have been isolated from 
the tonsillar crypts; of these the streptococcus is the most frequently 
present. Davis'® reports the examination of 113 tonsils removed from 
patients with systemic lesions suspected to be of tonsillar origin or in 
whom there had been frequent attacks of tonsillitis. 


The predominating organisms were: 


Hemolytic streptococci in 90 cases. 
Pneumococcus in 8 cases. 
Staphylococcus albus in 6 cases. 
Influenza bacillus in 3 cases. 
Diphtheria bacillus in 2 cases. , 
Bacillus mucosus capsulatus in 1 case. 


Dwyer and Gignoux™® report bacteriological findings from essen- 
tially normal tonsils in situ. The variety of organisms is greater than 
in the report of Davis. The Klebs-Loeffler bacillus was found in 7 per 
cent. of the cases and the staphylococcus in 28 per cent. Among others 
the bacillus pyocyaneous and Friedlander’s bacillus are reported. More 
recently Bloomfield’? reports that of 85 unselected normal individuals, 
5.8 per cent. were found to be carriers of Friedlander’s bacillus and 
that the breeding place of the bacteria is in the tonsil. 

After examining repeated cultures from the throats of the same healthy 
individuals over a considerable length of time Bloomfield’*® concludes that 
the organisms fall into two groups: (a) The true normal flora including 
non-hemolytic streptococci and Gram-negative cocci, and (b) pathogenic 
and non-pathogenic organisms which are accidently introduced and are 
present usually only a short time in a given individual. 

The combined statistics of a large number of investigators show that 
primary tuberculosis of the tonsils is found in 6 per cent. of all cases.?® 
Organisins resembling the fungus of actinomycosis have been reported 
in the detritus of the crypts.”° 


DISEASES OF THE PHARYNGEAL TONSIL, OR ADENOIDS 


The ae frequent abnormality seen is hypertrophy of the adenoids. 
Why hypertrophy of adenoids should occur in some individuals and not 
in others is a problem yet to be solved. It is seen most frequently in 
children between 3 and 12 years of age; cases as early as the third 
month have been reported. Adenoids have a tendency to ‘‘run in 
families.’’ The condition is somewhat more common in males than in 
females. Nasal obstruction in children favors the growth of the ade- 
noids. It is claimed that this tendency to adenoids is not so marked 
in warm dry climates as in cold, damp and changeable ones. The 
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lymphatic tissue often markedly increases in size during and after acute 
infectious diseases, such as measles, scarlet fever, diphtheria and whoop- 
ing-cough. Adenoids are very commonly associated with enlarged 
tonsils. 

Symptomatology. The symptoms of enlarged adenoids are for the 
most part the indirect result of nasopharyngeal obstruction. The most 
common of these are the following: 

(1) Stasis of nasal secretion with excoriation of the skin about the 
external nares. 

(2) Accessory nasal sinus infection. 

(3) ‘‘ Adenoid facies.’’ Retardation of mental and physical develop- 
ment. 

(4) Defective speech. 

(5) Affections of the ear, both catarrhal and suppurative. 

(6) Reflex neuroses. Among these the most common are: night 
terrors, asthma, petit-mal-like attacks, paroxysmal nocturnal attacks of 
coughing, enuresis nocturna. 

(7) Spontaneous bleeding from the nasopharynx in children is not 
an infrequent symptom of enlarged adenoids. 

(8) Chronic mucopurulent catarrh. Hypertrophic rhinitis. 

(9) Frequent coryza. 

A further result of enlarged adenoids is an interference with the 
development of the superior maxillary bones, which results in a high, 
narrow, V-shaped deformity of the hard palate. 

Diagnosis.— A diagnosis of nasopharyngeal obstruction is easily made 
from the symptoms. Direct examination of the nasopharynx in children 
is difficult; in older children posterior rhinoscopy will show the ade- 
noids. In younger children the digital examination of the nasopharynx 
will confirm the diagnosis made from the history. 

DIFFERENTIAL D1aGnosis.—The other conditions to be considered are: 


(1) Polypus. 
(2) Fibroid tumor. 
(3) Malignant growths. 


The immobility of a polypus and the presence of polypi in the nasal 
cavity, differentiates the polypus from the adenoids. Fibroid tumor is 
much harder and is freely movable. Malignant neoplasms are of rapid 
growth and are accompanied by pain, spontaneous hemorrhage, fetid 
discharge and progressive emaciation. These conditions are rare. The 
pathological nature of these neoplasms will be considered under the 
general head of neoplasms of tonsils. 

Treatment.—The treatment for enlarged adenoids is surgical removal, 
the remarkable beneficial effects of which is now universally recognized.* 

Pathology.—The upper and posterior wall of the nasopharynx is 
normally the seat of a mass of lymphoid tissue. The pathological con- 
siderations for hypertrophy in addition to those above noted are the 
same as those for the palatine tonsils. These will be considered later. 





*Adenoidectomy was first done and advocated by Hans Wilhelm Meyer in 1868. 
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DISEASES OF THE PALATINE TONSIL 


The mucous membrane of the palatine tonsils may share in any 
of the inflammatory affections which attack the pharynx. They are 
commonly inflamed in association with the lingual and pharyngeal ton- 
sils (Waldeyer’s ring) in infectious catarrhs of the upper air tract. The 
more specific inflammations of the tonsils have been classified as follows: 

(1) Catarrhal tonsillitis or superficial tonsillar angina. 

(2) Follicular tonsillitis (also called lacunar, croupous, or cryptic 
tonsillitis). 

(3) Parenchymatous tonsillitis. 

(4) Suppurative tonsillitis (tonsillar—peritonsillar). 

As the first three affections differ chiefly according to the degree and 
extent of the inflammation and as they often shade into one another, we 
shall consider them together. 

Etiology.—Tonsillitis is undoubtedly an infectious disease, which is 
associated with various micro-organisms and may be induced by a number 
of causes, as follows: 

(a) Tonsillitis is most frequently met with between the ages of ten 
and thirty. It sometimes occurs in children, and it is rare after fifty 
years of age. 

(b) The condition of the tonsils forms an important predisposing 
factor, as inflammation more readily occurs in glands that are enlarged 
and have been the seat of previous inflammation or calcareous deposits. 

(c) It occurs as the initial stage of measles and scarlatina (also in 
convalescence of scarlatina and diphtheria) and is frequently present in 
diphtheria and in secondary syphilis. 

(d) Water and milk may carry the infection.”2 

(e) The disease is rarest in summer and most frequent in spring and 
autumn, 

(f) Infection from the nose and nasopharynx (sinus disease) may 
cause recurring tonsillitis. 

Symptoms and Clinical Course.—It is not necessary that the symptoms 
of tonsillitis be referable to the throat. Not uncommonly a patient may 
complain of malaise, anorexia, thirst, prostration and some fever (tem- 
perature 100° to 103° F. [37.2° to 39.4° C.]) and it is only on examina- 
tion of the throat that an explanation is found in a condition of subacute 
follicular tonsillitis. 

In the majority of cases local symptoms make themselves felt at 
once. A patient then complains of headache, backache, pains in the 
limbs, general malaise and at the same time he has a sense of fulness in 
the throat, or sharp pain, which radiates toward the ear and is greatly 
augmented on attempts to swallow. As the isthmus of the fauces be- 
comes encroached upon, the voice becomes muffled and thick. The senses 
of smell and taste are suspended. Not imfrequently there is some 
deafness from the Eustachian catarrh—but the spread of actual inflam- 
mation to the maddle ear is relatively infrequent. Both tonsils are 
usually affected, the glands and the angle of the jaw are swollen and 
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in most cases very tender. The temperature is always raised varying 
from 100° to 103° F. (87.2° to 39.4° C.); often there are recurring re- 
missions and these must not be viewed too favorably in the absence of any 
rebate of the local symptoms. 

In the milder forms of catarrha) and follicular tonsillitis the process 
may only last three or four days, but it is apt to go on increasing until 
the fifth day, declining at the seventh with an abatement of the general 
symptoms, often leaving some slight dysphagia for some time. 

EXAMINATION.—The breath is usually fetid. The tongue is coated 
and in acute cases is protruded with difficulty. The tonsils are seen to 
be larger than usual and reddened. The reddening involves the anterior 
pillars, the uvula, the soft palate and the pharynx. The congested sur- 
face of the tonsil is dotted with irregular islets of debris which occlude 
the orifices of the crypts. This material can be wiped away, but it tends 
to form again. The pharyngeal tonsil (adenoids) frequently shows the 
same follicular inflammation. Now and then these collections are not 
limited to the mouths of the crypts but extend over the intervening 
tonsil surface in the form of a false membrane and most rarely, on to the 
soft palate and uvula. This false membrane is white, gray or dirty 
yellow in color, is easily separated and leaves an abraded but not bleeding 
surface beneath. 

When the parenchyma of the gland is more involved, the Jocal symp- 
toms are much more marked. The whole region is festooned with loops 
of thick tenacious mucus which the patient is only able to clear away 
with painful difficulty. There is always a more or less marked pharyn- 
gitis. Constipation is a frequent part of the disease. The urine is 
scanty, high colored and charged with urates. It seldom contains any 
albumin, and, when it does it usually appears as a late phenomenon and, 
therefore, as a complication of the disease. This is a distinguishing point 
from diphtherta. 

It is said that the spleen is often enlarged.”” 


‘Diagnosis.—This generally presents no difficulty. In peritonsillitis 
the tonsil itself is often slightly inflamed, or not at all. A redness or 
smooth bulging may be observed on one side of the soft palate. It is 
pertinent, at this point, to emphasize the points which distinguish 
follicular tonsillitis from diphtheria. Diphtheria is more gradual in its 
onset, and 1s more apt to be limited to one side, or at least, it does not 
start on one side and then develop on the other, as is generally the case 
in tonsillitis. There is less pain and fever with diphtheria, the urine is 
much more frequently albuminous in the early stages of the disease. In 
diphtheria the membrane is seldom limited to the tonsils but invades 
the uvula and soft palate. The spread of the membrane in follicular 
tonsillitis is uncommon and in no case does it, as in diphtheria, spread to 
the larynx, nasopharynx or nose. In both affections the cervical glands 
are enlarged, The younger the child, the more apt is the disease to be 
diphtheria. The positive diagnosis is to be made by a culture for the 
Klebs-Loeffler bacillus. 
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Complications.—Reference has already been made to the possible 
supervention, particularly in children, of specific infectious diseases. In 
all stages a watch should be kept for the development of any joint or 
cardiac lesions. The urine should be examined for possible albuminuria. 
Any weakness of the palate or any local paralyses would indicate that 
the case had been one of diphtheria which had been overlooked. The 
ear drums should be frequently inspected. Among the unusual com- 
plications of tonsillitis which have been reported are: orchitis, odphoritis, 
pleuropneumonia, acute osteomyelitis, pyemia and septic manifestations. 
Angina pectoris has been recorded as a sequella of tonsillitis. 

Treatment.—The treatment of tonsillitis is based on the recognition 
that there is a general infection. The patient should be kept in bed and 
isolated, as the disease is infectious. Nourishment should be liquid. The 
constitutional treatment is best begun with a brisk purge. As there is 
difficulty in swallowing pills, 2 to 4 grains (.13 to .26 gram) calomel 
with 3 grains (.195 gram) of soda bicarbonate can be placed on the tongue 
and washed down with a sip of milk. It is good to follow this in eight 
hours with a few teaspoonfuls of Rochelle salts. Salicylates, aspirin and 
phenacetin are indicated. There is a variance of opinion as to the effi- 
eacy of the use of gargles and the local application of antiseptics. 
Syringing or irrigation of the pharynx is more efficacious than gargling. 
A mild antiseptic can be used, A favorite prescription is one teaspoonful 
each of salt, soda and borax to a quart of boiling water. The solutions 
should be used as hot as they can comfortably be borne. Local applica- 
tions of silver nitrate, argyrol, guaiacol or mercurochrome are used. 

Prognosis.—In simple tonsillitis the prognosis is usually favorable. 
The disease runs its course usually in a week. It may drag along two or 
three weeks, however. Care should be exercised not to overlook the earlier 
manifestations of the more virulent septic forms which may result in 
edematous, erysipelatous, or phlegmonous laryngitis or in purulent cer- 
vical cellulitis (angina Ludowici), spreading to the mediastinal glands; 
or in general infection with resulting endocarditis or pericarditis, in- 
fective phlebitis, peritonitis, orchitis or ovaritis. 

Pathology.—If the disease is limited to the catarrhal variety, the sur- 
face of the tonsil shows the changes common to inflammation of the 
mucous membrane. In the follicular variety the changes are extended to 
the crypts which become filled with epithelial cells, fibrin, leukocytes and 
bacteria. These form an amorphous mass which fills the crypts and 
appears at their mouths as discrete patches of white, gray, or yellow 
exudation. In the parenchymatous form there is marked leukocytosis 
into the lymphatic nodules, and congestion of the whole gland. Small 
discrete, intrafollicular foci of suppuration occur. 


SUPPURATIVE TONSILLITIS (QUINSY, SORE THROAT) 


Suppurative tonsillitis is most frequently seen in the form of sup- 
purative peritonsillitis or quinsy. A peritonsillar abscess is the result 
of suppuration behind the tonsillar capsule. The pus generally extends 
upwards into the soft palate, often just beyond the supra-tonsillar fossa, 
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into which it ultimately breaks. It may extend forward toward the 
anterior or backward into the posterior pillar; in the latter case some- 
times coming to the surface on the lateral pharyngeal wall. It oeca- 
sionally breaks through the anterior wall of the soft palate and in front 
of the anterior pillar. 

In spite of the extent and position of a peritonsillar abscess the pus 
is, with very rare exceptions, limited to the palate and tonsillar region. 
Extension of pus into the deep structure of the neck occasionally occurs, 
but considering the frequency of the disease this complication is very 
rare. 

Etiology.—The causes for peritonsillar abscesses are practically the 
same as those for acute tonsillitis. It occurs most frequently at the 
ages from eighteen to thirty-five. In appearance a tonsil from which an 
abscess is liable to start does not necessarily differ from any other. It 
often belongs to the submerged type, in which the openings of the crypts 
are hidden and obstructed. 


Symptomatology.— At the onset the symptoms of peritonsillar abscess 
are much like those of acute tonsillitis. The pain gradually increases on 
the affected side. The temperature varies and increases with the forma- 
tion of pus. On inspection the soft palate is swollen and the uvula is 
pushed away from the affected side. As the abscess increases, the tonsil 
is pushed toward the median line, and the soft palate on the affected side 
becomes bulging and reddened. The duration of the abscess before 
spontaneous rupture varies, but it is most often about a week. After free 
drainage of the pus the symptoms rapidly disappear. The prognosis is 
good. Edema of the larynx may occur in that variety in which pus 
burrowing downward along the lateral wall of the pharynx occurs. 

Treatment.—During the first few days it is better to wait until pus 
has formed, using gargles of various alkaline solutions. Whenever there 
is a marked bulging of the soft palate immediately above the tonsil it is 
presumptive evidence that pus has already formed external and superior 
to the tonsil. Various methods of opening the abscess are suggested. 
An incision directly into the bulging supratonsillar fossa is most fre- 
quently practiced. Recently tonsillectomy has been suggested for the 
treatment of peritonsillar abscess. This is a procedure of doubtful value 
and not without danger. The general treatment for peritonsillar abscess 
is the same as that for acute tonsillitis. 


CHRONIC TONSILLITIS AND CHRONIC ENLARGEMENT 
OF THE TONSILS 


Synonyms.— Hypertrophic tonsillitis; hyperplastic tonsillitis; chronic 
lacunar (or follicular) tonsillitis; chronic parenchymatous hyperplasia ; 
chronic fibroid degeneration of tonsils. 


Enlarged tonsils are not necessarily pathological. In children there 
are always lymphoid glands between the pillars of the fauces. If they 
are large in infancy they tend to atrophy at puberty. This, of course, 
is not a rule without exceptions. In some instances the hypertrophy first 


338 DISEASES OF THE TONSILS 


appears towards puberty. Many enlargements of the tonsils are purely 
inflammatory and temporary and not true hypertrophies. 


Etiology.—The causes of lymphoid hypertrophy are not definitely 
known. Enlarged tonsils ‘‘run in families’’ and the tendency to hyper- 
trophy seems to be heredity. Sex seems to have no influence. Hyper- 
trophy has been attributed to mouth breathing, but this is very unlikely. 
Searlatina, measles, diphtheria, whooping-cough, influenza, small-pox, 
and repeated attacks of tonsillitis predispose to hypertrophy of the 
tonsils. Hypertrophy of the tonsils in children is practically always 
associated with hypertrophy of the adenoids in the nasopharynx. This 
is not true in adults. Frequency of hypertrophied tonsils in school 
children varies from 33.4 per cent. to 39.48 per cent. according to St. 
Clair Thomson.?° 

Symptomatology.—The tone of the voice is frequently thick and mealy. 
The enlargement of the tonsils is so gradual that unless they are in- 
flamed the patients are seldom conscious of their presence. Some may 
complain as of the feeling of a ‘‘lump in the throat.’’ Eustachian 
eatarrh may be kept up by the interference with the action of the levator 
palati and salpingo-pharyngeus muscles. The cervical glands are apt 
to be chronically enlarged. Chronic or recurrent follicular tonsillitis is 
frequent and peritonsillitis may be associated with a small amount of 
tonsillar hypertrophy. The patient sometimes complains of bad breath 
and of being able to expectorate masses of bad tasting, cheesy material. 
Cough is sometimes attributable to the presence of large diseased tonsils. 
The symptoms of nasal obstruction are frequently due to the associated 
enlargement of the adenoids. 


Diagnosis.—This rarely presents any difficulty. The enlargement is 
practically always symmetrical, and unilateral enlargement should al- 
ways be looked upon with suspicion, particularly in adults. Malignancy 
of the tonsil may develop so insidiously as to be mistaken for a simple 
hypertrophy. 

Treatment.—This may be divided into: (1) Local; (2) general; 
(3) surgical; and (4) x-ray. The local and general treatment are the 
same as those used for acute tonsillitis, Surgical and x-ray treatment 
will be considered below. 


Pathology.—There is an increase of the normal structure of the 
tonsil. Three principal varieties may be considered: (1) Chronic fol- 
licular type, in which the erypts are more marked and contain a variable 
amount of mucus and altered epithelium undergoing fatty degeneration ; 
(2) chronic parenchymatous hyperplasia, in which the overgrowth of 
lymphoid tissue is the chief change; and (3) chronic fibroid degenera- 
tion, in which there is a marked increase in the connective tissue stroma. 
This type, by compression, causes atrophy of the lymph nodules and ob- 
struction of the erypts. Occlusion of these latter cause the formation 
of cysts and the deposit of calcareous masses. 


In most instances as a result of frequent inflammatory attacks the 
tonsils are adherent to one or both pillars. 
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NEOPLASMS OF THE TONSIL 


Neoplasms of the tonsils are uncommon. They may be benign or 
malignant. The benign tumors seldom or never ulcerate and they grow 
very slowly. Malignant neoplasms, on the other hand, usually ulcerate 
and grow more rapidly. 

Benign Neoplasms.—These include papilloma, fibroma, lipoma, angi- 
oma, and fibro-enchondroma. The papilloma and fibroma are the least 
uncommon. Lipoma, angioma and fibro-enchondroma are very rare find- 
ings. Papilloma springs from the surface mucosa and consists of branch- 
ing fibrous stalks surrounded by thickened epithelium. The multiplica- 
tion of the fibrous stalks produces numerous cauliflower projections 
springing from a common base. The growths are therefore commonly 
pedunculated. They may be single or multiple. Whenever such a 
growth occurs in a person over forty years of age, malignancy should be 
suspected and piece of tissue removed for microscopic examination. 

Fibroma of the tonsil is a hard, rounded, smooth tumor, usually 
single, and may be sessile or pedunculated. It is much less vascular than 
the naso-pharyngeal fibroma. It occurs during adolescence or young 
adult life. Lipoma and enchondroma do not differ from fibroma in gross 
appearance. 

Microscopical examination is necessary for diagnosis. 

Angioma can be recognized by its purple, nodular surface, and its 
soft, almost fluctuating consistency. 

TREATMENT.—The papillomata should be removed. This is most simply 
done by tonsillectomy. Angioma presents some difficulty because of 
the danger of hemorrhage. Cauterizing procedures therefore are prefer- 
able. If the growth is well limited to the tonsil, tonsillectomy is the 
best treatment. Other benign neoplasms need not be removed unless 
their size causes discomfort or obstruction. In this event tonsillectomy 
is indicated. 

Malignant Neoplasms.—Carcinoma and sarcoma of the tonsils occur. 
Carcinoma usually occurs in later life. It rarely occurs before the 
fortieth year and in the majority of cases after the fiftieth year. Sar- 
coma has a predilection for the young and middle aged. It may occur 
at any time of life, however. Carcinoma occurs more frequently in males 
than in females. It may be primary in the tonsils; usually, however, 
it is secondary; invading the tonsil by direct extension from the base 
of the tongue or from the faucial pillars. These growths tend to ulcerate 
and growth is usually rapid; though frequently in older individuals, the 
growth may be very slow. Cervical glands usually enlarge early. Car- 
cinomata may be confused with syphilitic ulcerations. The history, the 
therapeutic test, the Wassermann reaction and finally the microscopic 
tissue examination serve to differentiate the two. The symptoms of 
carcinoma are ulceration, pain which may be severe and lancinating in 
character, often shooting to the ear on the affected side, loss of weight, 
cachexia, and early involvement of the cervical glands. The last symp- 
tom, together with the age of the patient, usually suggest the correct 
diagnosis, 
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Sarcoma of the tonsil arises from the cells of its fibrous supporting 
framework and may be of the spindle or round cell type. The lympho- 
sarcoma, if it is primary in the tonsil, probably arises from the lympho- 
blasts of the germinal centers of the lymph follicles. Liymphosarcoma 
may be secondary to such growth in the lymphatic glands of the neck 
(Hodgkin’s Disease). It occasionally is involved in the general course 
of a lymphatic leukemia. Clinically the sarcoma may simulate the 
fibroma if the growth is slow. 

TREATMENT.—The treatment of malignant tumors of the tonsils is 
through extirpation, if there ts little glandular enlargement and no ez- 
tensive infiltration into the surrounding tissue. In advanced stages pal- 
liative treatment alone is warranted. Tracheotomy and gastrotomy may 
be indicated. Radium is much more effective in sarcoma than in car- 
cinoma. Diathermy is of value as palliative treatment. 

Proenosis.—The prognosis in carcinoma is very grave. The progress 
may appear slow before ulceration occurs, but then it advances rapidly, 
so that a case may terminate fatally in six to eighteen months. The 
outlook in sarcoma is more hopeful, as it remains localized for a longer 
time and its progress is slow. Death may occur from cachexia, inanition, 
hemorrhage, suffocation, or intercurrent disease. 


SEPTIC SORE THROAT 


Septic sore throat constitutes such an important cheer in medical 
history that it deserves separate consideration. 

Including the Baltimore epidemic up to the year 1912 there were re- 
ported 22 epidemics of septic sore throat, all of which were milkborne.** 
In practically all, the symptoms were the same. The streptococcus was the 
reported bacteriological findings whenever such examination was made.* 
‘‘The malady was characterized by a sudden onset, high and irregular 
fever, inflammation of the fauces of varying degree, marked enlargement 
of the cervical glands, particularly in the case of children, and a course 
much longer and attended with many more complications than the usual 
type of tonsillitis.”’ 

The appearance of the throat varied. Every type of faucial inflam- 
mation was represented. The most frequent lesion was a dusky red dis- 
coloration of the fauces, a faucitis. Among other findings may be men- 
tioned: follicular tonsillitis, a membranous exudate resembling that of 
diphtheria, peritonsillitis with abscess formation. In most severe cases 
the constitutional disturbances were much more severe than the faucia) 
symptoms. Absence of the tonsils did not preclude the development of 
the infection. Hamburger divides the cases into three groups, as follows: 

(1) Those characterized by inflammation of the fauces associated with 
marked visible enlargement of the cervical glands. 

(2) Those with or without the enlargement of the cervical glands, but 
presenting some metastatic septic or streptococcic complication, such as 
erysipelas, arthritis, abscesses or peritonitis. 


*In the Baltimore epidemic the streptococeus was of the hemolytic type. 
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(8) Cases of sore throat occurring in households in which one or both 
of the first two types prevailed. 

Treatment.—The treatment of sufferers of septic sore throat did not 
vary from the usual management of febrile patients. No advantage 
seemed to be derived from direct faucial medication. Aspirin was used. 
Hexamethylenamin was used but without apparent benefit. Vaccine was 
not employed. Altogether 600 cases were reported in the Baltimore 
epidemic, though there were probably a great many more. . There were 
a total of 31 deaths of which 26 were almost certainly due to this 
infection. Of the 16 deaths recorded by Hamburger, 9 were due to 
peritonitis, 4 were due to sepsis and 1 was due to erysipelas. 


TONSILLOTOMY AND TONSILLECTOMY 


Tonsillotomy was done by Celsus. He speaks of this method as fol- 
lows: ‘‘hamulo excipere et scapello excidere.’’ _ 

The older idea of the surgical treatment of the tonsils by tonsillotomy 
has been generally abandoned for tonsillectomy or complete enucleation. 
There is no evidence that complete enucleation of the tonsils has any 
disadvantageous results. The occasional scarring of the palate and fauces 
is absent or trifling in skilled hands. 


Tonsillotomy is the incomplete removal of a diseased gland and the 
post-operative scar tissue formation by more effectively blocking the 
erypts does great harm. Whenever surgical treatment of the tonsil is 
indicated, tonsillectomy is the operation of choice. As tonsillectomy 
sometimes produces a functional effect in the singing voice, the only 
instance in which tonsillotomy is to be considered is in cases of profes- 
sional singer in whom the only symptom is obstruction to respiration. 

Indications for Tonsillectomy.—The indications for tonsillectomy may 
be grouped as follows: 


(1) Local disorders in the upper air passages: 
(a) Hyperplasia of the tonsils causing difficulty in swallowing, 
articulation or breathing. 
(b) Frequent tonsillitis or quinsy. 
(c) Chronic laryngitis or bronchitis may often be helped. 
(d) Chronie catarrh or suppurative otitis media or an eustachian 
tube affection. 
(e) Chronic diphtheria carriers. Some of these cases will clear 
up after the removal) of the tonsils and adenoids. 
(f) New growths. 
(2) For local trouble in the cervical glands draining the tonsils: 
(a) Simple hyperplasia of the glands at the angle of the jaw. 
(b) Tuberculous cervical adenitis. 
(3) For general systemic disorders secondary to a foeus of infection 
| in the tonsils. 
(a) Infectious arthritis, in which the peri-articular changes pre- 
dominate. 
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(6) Myalgia or myositis. 

(c) Early stages of a glomerulo-nephritis. 

(d@) The various nervous symptoms designated by ‘‘neurasthenia,’’ 
eneuresis nocturna, and sometimes convulsive seizures re- 
sembling petit-mal. 

(e) Occasionally an iritis (if it is. not luetic or tuberculous) is 
benefitted by tonsillectomy. 

(f) Rare conditions in which the chief symptoms are septic tem- 
perature, leukocytosis, general muscular and joint pains; 
general intoxication with negative findings on physical ex- 
amination except for large succulent tonsils. 

(4) As a prophylactic measure. 

(a) In chorea, acute rheumatic fever and heart lesions it is often 
advisable to remove the tonsils and adenoids in order to 
prevent further cardiac lesions that may result from an 
acute tonsillitis. 

(b) In eases of chronie nephritis and arteriosclerosis that give 
a history of repeated attacks of tonsillitis. 


Contra-indications for Tonsillectomy.—(1) Tonsillectomy should never 
be undertaken during the acute stage of tonsillitis. It is best to wait at 
least three weeks after all symptoms have subsided. 

(2) A tonsillectomy is of no benefit in the chronic deforming types 
of arthritis. 

(8) There is nothing to be gained from a tonsillectomy during the 
acute stage of chorea, acute rheumatic fever or endocarditis. 

(4) Tonsillectomy should not be done in children under ten years of 
age, unless the indications are marked. 

(5) All conditions wherein a general or local anesthetic is dangerous, 
are to be classed as contra-indications to tonsillectemy, such as pulmonary 
tuberculosis, status lymphaticus, diabetes, ete. 

(6) Hemophilia. The possibility of this condition should he care- 
fully investigated. 


Postoperative Complications of Tonsillectomy.—The following are some 
of the postoperative complications of tonsillectomy and their frequency 
as reported by Crowe* in 1,000 cases: 


Complications Frequency 
Postoperative pneumonia ........ ccc cree cence ecncvcceces 2 
Acute: Otitis: Media: is aici. cies case ieee ess ewe k eens eenen 4 
Suppurative cervical adenitis .......... cscs cece sccenes 2 
DOUG. 63-06 obi Sie oe MASAO doe TRA e ee sasawees 1 
Erysipelas ..... Bb 2 Gadi Awaseloia aon oe teke Wawhaieth GW o4 acne Gaeta See 1 


In addition lung abscess as a complication occurs, particularly when 
the bleeding at the time of the operation is not carefully controlled. In 
one New York hospital, 8 cases of lung abscess following tonsillectomy 
were observed in one year.*® 


TONSILS AND FOCAL INFECTION 343 


X-RAY AND RADIUM IN THE THERAPY OF DISEASES OF THE 
TONSILS 


At this time the reported experience with x-ray and radium in the 
treatment of tonsils does not warrant the substitution of such treatment 
for tonsillectomy.”* 

The fact that lympathic tissue is more easily destroyed by x-ray than 
any other living tissue furnishes the basis for x-ray treatment of the 
tonsils. Murphy, Witherbee, Craig, Hussey, and Sturm of the Rocke- 
feller Institute, made a joint study of 46 cases of diseased tonsils treated 
with x-ray and found the following: ‘‘They could bring about a definite 
diminution of the size of hypertrophied tonsils, and that with such 
atrophy there was evidence of less occluded débris in the crypts, with a 
diminution in the exudate and sepsis, particularly in reference to hemo- 
lytic streptococci, and without producing undue reaction either con- 
stitutionally or locally.’’ 

These authors do not infer that the x-ray producing the lymphoid 
atrophy has any bactericidal action.?”» 78 The bactericidal effect of beta 
radiation on suspension of organisms,”® and upon apical teeth abscesses*° 
has been demonstrated. Simpson states that he is positive he can cause 
the complete atrophy and disappearance of any but a fibrous tonsil in 
from one to three treatments." More experience is necessary before the 
value of this method is known in effecting the disappearance of sys- 
temic involvements of tonsillar origin. 


TONSILS AND FOCAL INFECTION 


As this subject hag been exhaustively considered in this work by 
Dr. Joseph S. Evans (Vol. I, p. 303), the author shall quote only from 
some follow-up observation®? so that we may be able to judge the type 
of lesion in which improvement may be expected after the removal of 
infected tonsils and adenoids. 

Arthritis Group.—These cases are divided into four general heads 
as follows: 

Inrectious ARTHRITIS.—The predominating change is in the peri- 
articular tissue often with an effusion into the joint cavity. The onset 
is usually insidious or may come on two or three weeks after an acute 
tonsillitis. Only one joint may be involved but in the majority of cases 
many of the joints are affected. There is very little, if any, elevation of 
temperature and generally no redness around the affected joints. The 
joints are swollen and often extremely painful on motion. There is no 
associated endocarditis. Tonsils and adenoids were removed in 91 such 
eases. Thirty-one cases were followed; of these, 24 showed normal 
joints at the last examination. Often it was from six to eight months 
before all the joint symptoms cleared up. 

Myauaia.—There was stiffness, tenderness, pain on motion, and some- 
times a continuous throbbing pain. Four such cases were followed after 
tonsillectomy. Two cases were examined one year after operation and 
two, two years after operation. All four cases had entirely cleared up. 
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One must be careful in these cases not to form a post hoc propter hoc 
judgment. 

RueumatTow ARTHRITIs.—Patients in this group are for the most 
part middle aged people. This disease is usually well advanced when 
they seek medical advice. Nine such cases were followed. Two of the 
cases were improved but five became decidedly worse after tonsillectomy. 
The conclusion drawn from this group is that only in very exceptional 
circumstances should the tonsils be removed in a case of rheumatoid 
arthritis. 

Acute Rueumatic Frever.—Four of 25 cases had a recurrence after 
leaving the hospital. One patient was well for two years after removal 
of his tonsils and then had a characteristic attack of rheumatic fever. 

CHOoREA.—F rom follow up observations in 24 cases, Crowe concludes 
that removal of the tonsils and adenoids is not a very satisfactory thera- 
peutic or prophylactic measure in chorea. 

Nephritis.—Tonsillectomy is of value in that form known as 
glomerulonephritis described by Baehr.®** In these cases there is a com- 
paratively recent history of tonsillitis, arthritis, acute rheumatic fever, 
or some other form of a general streptococcus infection with or without 
endocarditis. Of 18 cases in which tonsillectomy was done, 13 cases 
showed a normal renal condition, from ten months to three years after 
operation. 


Hyperplasia of the Cervical Glands.—A chronic enlargement of the 
deep cervical glands at the angle of the jaw, together with the past 
history of the patient, was the indication for tonsillectomy in 541 of the 
1,000 cases reported. The majority of these cases were from seven to ten 
years of age; 366 cases were followed at periods varying from six 
months to four years after tonsillectomy. 

The experience showed that the tonsils are the most common site of 
chronic infections that give rise to a hyperplasia of the deep cervical 
glands near the angle of the Jaw. In 122 of the 366 cases no glands were 
palpable at examination subsequent to the operation and in 187 they 
were just palpable at the angle of the jaw. 

Tonsillectomy alone will not cure a tuberculous cervical adenitis, an 
arthritis or a glomerular nephritis. It is necessary in these cases to carry 
out all genera] measures that will tend to increase the patient’s resist- 
ance. If the tonsils are the primary focus of infection, however, their 
removal may naturally alter the prognosis by preventing a constant 
reinfection. 
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ESOPHAGOSCOPY 


The art and knowledge of endoscopy has developed during the 
past decade to such a degree that at the present time in the hands of 
the specialist it is practised with but little danger. Esophagoscopy is 
performed for the purpose of diagnosing and treating diseased condi- 
tions and removing foreign bodies from the esophagus. 

Instruments and Technic.—The instruments and technic have been 
perfected so that it is no longer difficult to acquire skill in the passage 
of the esophagoscope. The teaching facilities at present have been 
brought to a high level. Formerly, the passing of bougies was the only 
known means of examining the diseased esophagus. The procedure was 
practised, even though it was generally recognized as very dangerous. 
With the advent of the direct, ocular imspection of the lumen of the 
esophagus, the passing of bougies by tactile sense alone is no longer 
justified. The esophagoscope affords a direct, ocular vision, gives ample 
opportunity to examine the condition of the esophageal walls and per- 
mits the use of tactile sense, transmitted either by the instrument passed 
through the scope or by means of the end of the tip, in noting the 
firmness of the walls and the encroachment of any growth from without 
upon the esophagus. Specimens for pathological examination may be 
removed from the lesion with specially designed forceps. 

The success one attains and the ease with which the instrument is 
passed depend greatly upon the position of the patient when it is intro: 
duced. The esophagus is not a straight tube, but assumes the course of 
the cervical and dorsal segments of the spinal cord, extending slightly 
to the left in the normal subject. This position varies in pathological 
eases. The author has employed the position known as the ‘‘Chevalier 
Jackson high-low position.’’ This affords ample opportunity to inspect 
the walls and locate any small lesion. Often foreign bodies may be 
passed unnoticed if the lumen is not kept continually in view. The 
esophageal secretions,-which are usually watery, may be removed through 
the aspirating tube to which a hand suction pump is attached by means 
of a rubber tube. When the number of cases justifies it, a motor-driven 
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Chevalier Jackson’s esophagoscopic chart of approximate distances of the esophageal 

narrowings from the upper incisors prepared from measurements in the living. 

Arranged for convenient reference during esophagoscopy in the dorsally recumbent 
patient. 
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suction pump may be utilized instead of the hand suction pump, pro- 
vided the amount of suction is regulated. 

The beginner should never attempt an esophagoscopy upon the 
living without first passing the scope on the cadaver and thoroughly 
familiarizing himself with the direction, anatomical narrowings and 
general appearance of the normal esophagus. He should select as his 
first case, when possible, an adult, and where there is absence of the 
upper teeth, he will find the operation much less difficult. Skill should 
be acquired both in tactile sense and in the art of cae the in- 
struments. ° 

Contra-indications.—Water hunger is probably the’ most important 
and frequent contra-indication, In such cases, it is customary to post- 
pone the esophagoscopy until the vitality of the patient has been partly 
restored by rectal feeding or through gastrostomy. In acute inflam- 
matory conditions following the ingestion of caustic poisonings, the 
passage of the tube serves no purpose and should be avoided. In pa- 
tients with large aneurysms, the procedure is dangerous, but with begin- 
ning aneurysm, where there is little danger of rupture, a ‘hapnosis of 
the condition may be made with little risk. 

Indications.—According to Jackson, any case showing an abnormal 
sensation referable to the region or function of the esophagus calls for 
an esophagoscopy. Diseases of the esophagus cannot be excluded with- 
out direct ocular inspection. Bougies frequently pass by foreign bodies 
without giving the slightest indication of their presence. They may 
push the foreign body farther down and in the case of sharp pointed 
objects may cause them to penetrate the wall of the organ. The removal 
of foreign bodies by means of ‘‘coin catchers’’ and other blind methods. 
has resulted so often in the death of the patient that their use should 
be entirely prohibited. Since the development of esophagoscopy diseases 
of the esophagus have been more accurately diagnosed and curable 
lesions may receive treatment in time to effect a cure. 

Dangers and Complications —The dangers and complications of 
esophagoscopy are few in the hands of the trained. When an attempt 
is made to pass the instrument without direct vision of the lumen or 
where undue pressure is exerted on passing it too rapidly, perforation 
of the walls of the esophagus may result. Injury to the right arytenoid, 
gouging of the esophageal wall, resulting in sloughing and perforation, 
may follow. The symptoms usually following esophagoscopy are slight 
stiffness of the neck, pain in the back, which lasts for a few hours only. 

Anesthesia.—The esophagus is not a sensitive organ, except at the 
entrance from the pharynx, and according to Jackson, neither a local 
nor a general anesthesia is necessary in adults or children. On the other 
hand, Mosher prefers a general anesthesia in most cases. In the author’s 
experience, no anesthesia is needed except in rare instances. A hypo- 
dermic injection of morphin prior to the operation helps to secure the 
necessary relaxation, but under no circumstances should the examina- 
tion be proceeded with upon a struggling and resisting patient. 

Foreign Bodies.—The symptoms produced by the lodgment of a 
foreign body in the esophagus vary according to the size, shape and 
contour of the object, those that are small or smooth producing the 
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least pronounced symptoms. The points at which a foreign body is 
most likely to be arrested in its passage through the esophagus are 
determined by the normal anatomical constrictions. These are the en- 
trance of the esophagus, the point of crossing of the aorta, the crossing 
of the left bronchus, and the cardia. The distance of these points from 
the upper incisor teeth at various ages are given in the above chart 
abstracted from Jackson’s ‘‘Peroral Endoscopy.’’ 








Fig. 11 (a) 
Tilustration showing piece of beef bone 
27 em. from central ineisors at bifiurea- 
tion of trachea in the esophagus of man, 


Fig. 11 (bd) 
Illustration showing foreign body 23 
em. from central incisors at left bron- 
chial crossing in esophagus of patient 


aged 25. Patient was referred to author 

on fourth day after lodgment of foreign 

body. Removal by esophagoscopy. No 
anesthesia. : 


one and a half years old. This was 
removed without anesthetic. No after- 
results. 


By far the safest, quickest and most satisfactory method of remov- 
ing a foreign body from the esophagus is direct esophagoscopy. The 
elaborate and complicated armamentarium for this purpose has been 
brought to a high state of perfection, especially in the United States, 
and the refined technic has been developed by esophagosecopists in all 
parts of the country. The details of technic are matters which are of 
particular concern to the practical specialist, and space does not permit 
their consideration. Some of the problems which confront the esopha- 
goscopist, however, are of interest. 

The simplest of all cases is a small coin lodged just below the cricoid 
of a young child, and promptly brought to esophagoscopy. Without 
anesthesia of any kind, an esophagoseope or a speculum specially made 
for the purpose is introduced and the upper edge of the coin comes 
easily into view. After making certain that the edge is free and not 
embedded in swollen or ulcerated mucous membrane, it is seized with 
forceps, and under gentle but steady traction, the coin is brought out 
together with the tube. There is no bleeding and no trauma and, as the 
entire procedure is completed in a fraction of a minute, there is no 
shock. No after-treatment is needed. 
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A more difficult, though by no means infrequent situation, is an 
open safety pin lodged in the thoracic esophagus in the neighborhood 
of the large vessels. Various instruments have been devised for freeing 
the point and closing the pin and many such objects have been success- 
fully removed. 

Each foreign body presents problems of its own; some require care- 
ful study and the first attempt is not always successful. With care, 
skill and patience, practically every foreign body which has entered the 
esophagus through the mouth, can be removed through the natural 
passage. 

Cancer.—Cancer of the esophagus | is not an infrequent disease. Ac- 
cording to Willy Meyer it is fifth in frequency of all placés in which 





Fig. III. 


Radiograph of foreign body (twenty-five cent piece) in the esophagus of a child 
three and a half years old. Removed by esophagoscopy without anesthesia. (Radio- 
graph by Dr. Wetherbee F. Fort.) 


cancer occurs. It is the least malignant of all cancers affecting the 
gastro-intestinal tract. The early symptoms may exist for a long time 
before the diagnosis is made. 

Formerly, the treatment of cancer of the esophagus was entirely 
symptomatic with gastrostomy performed in the later stages. It is true 
that the percentage of recoveries is small, but this is due largely to the 
fact that nearly all the cases reach the hands of the surgeon late in the 
disease, when the patient’s vitality is reduced and when adhesions of 
the esophagus to the surrounding organs, penetration of the cancerous 
growth into the mediastinum and enlargement of the mediastinal glands 
increase the difficulties of the operation. Furthermore, the cases that 
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have remained well after the operation are cases that were fortunately 
operated in the early stages of the disease. It is therefore imperative 
that the diagnosis should be made at a much earlier period in the course 
of the disease than is at present customary. The function of esopha- 
goscopy in cancer of the esophagus ws to arrive at an early diagnosts. 

In advanced cases, the diagnosis can be made by inspection. The 
large, granular masses, the many-lobed cauliflower excrescences can 
hardly be mistaken. As about 90 per cent. of all growths in the esopha- 
gus are carcinomatous, the diagnosis of the presence of a growth almost 
suffices. In early cases, the diagnosis is not so easily made. The new 
growth may resemble a leukoplakia, or a syphilitic or tuberculous ulcer- 
ation. Simple ulcerations and areas of thickened mucosa, due to aberrant 
patches of columnar ciliated epithelium, such as are occasionally found 
low down in the esophagus, must also be differentiated. These finer dif- 
ferences cannot be recognized by the naked eye, and necessitate the 
removal of specimens for microscopic examination. Some surgeons ob- 
ject to this procedure, because the irritation of the small wound stimu- 
lates the growth of the tumor, but in the early stages the diagnosis 
cannot be made without it. Esophagoscopy aided by biopsy, can estab- 
lish the diagnosis beyond any question as soon as the tumor makes its 
very first appearance. 

However, in order that the cases should be recognized at a time 
when they are still amenable to surgical intervention, the author wishes 
to emphasize the fact that it is necessary for the profession generally 
to remodel completely the mental picture of the disease which has been 
inherited from ancient times. The middle-aged man, in apparently good 
health, who complains of slight gastro-intestinal disturbance, who finds 
that food occasionally has a tendency to remain in the esophagus for a 
short time, and upon whom an esophagoscopy reveals the presence of 
a small tumor, is the patient upon whom the surgeon can operate with 
same hope of success. Nervous dyspepsia and globus hystericus are 
common errors in diagnosis. No diagnosis of gastro-intestinal symptoms 
referable to the esophagus can be considered as complete unless malig- 
nancy of the esophagus has been excluded. 

In the treatment of cancer of the esophagus, esophagoscopy plays 
only a limited réle. According to Mosher, the cauliflower excrescences 
may be excised and the lumen of the esophagus temporarily restored. 
Radium treatment can be carried out directly through the esophago- 
scope, either by inserting radium needles into the growth, or by in- 
jecting radium ‘‘seeds.’’ The accurate emplacement of the radium 
seeds presents some difficulties. 

Compression Stenosis of the Esophagus.—Compression or ‘‘kinking’’ 
of the esophagus may be caused by a tumor originating in any of the 
organs surrounding the esophagus. The degree of compression is not 
usually extreme in these cases, so that the symptoms of which the patient 
complains are generally referable to the tumor itself, and not to the 
esophagus. Occasionally, however, the dysphagia is noticed by the pa- 
tient, and sometimes, a large bolus of food becomes arrested above the 
constriction, causing a sudden and complete obstruction. Among the 
causes of such obstruction may be mentioned enlarged tubercular glands, 
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aneurysm, enlarged left auricle, goiter, and mediastinal tumors, both 
malignant and benign. 

Esophagoscopy must be conducted with extreme caution in these 
cases, particular care being taken to avoid passing beyond the obstruc- 
tion. This is especially true in aneurysm, although the author has 
made the diagnosis of aneurysm of the aortic arch at a time when the 
aneurysm was too small to be recognized by radiography; the diagnosis 
was confirmed at a much later date. 
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DISEASES OF THE ESOPHAGUS 
By Har.tow Brooks, M.D. 
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MALFORMATIONS 


Congenital malformations of the esophagus are very rare, except in 
monsters. They are but very infrequently seen in viable infants and it 
is extremely infrequent that the condition becomes of any great clinical 
importance. The most common malformation is a failure to fuse of the 
pouch representing the developing pharynx and the bud directed upward 
from the foregut. As Prudden has shown such lesions are almost invaria- 
bly associated with other congenital stigmata and these infants rarely 
survive sufficiently long to justify anything in the way of corrective sur- 
gery, which, of course, offers the only possibility of relief. Gastric fistula 
with subsequent corrective operation has been suggested, but insofar as 
the author has been able to learn it has never been successfully performed. 
The infant usually dies from inanition, from an aspiration pneumonia, 
or from associated defective conditions. The possibility of diverticula of 
congenital origin has been suggested by most authors, and it has been 
admitted even by Zenker and Ziemmsen. From the nature of the evolu- 
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tion of the esophagus, however, it is apparent that it must be an extremely 
unusual occurrence and its significance is of academic interest only. Oc- 
easionally the esophagus is divided longitudinally by a septum which 
converts it into a two-chambered tube. This lesion need not necessarily 
be fatal. A not infrequent maiformation is for a fistulous opening to 
exist between the trachea, or large bronchi, and the esophagus. If such 
an infant be viable, death takes place soon from aspiration pneumonia. 
F’. Goppert® has recently reported an exceedingly interesting instance of 
this character. Congenital stricture of the esophagus, naturally most 
probable at the point of juncture of the pharangeal pouch and the foregut, 
is a possible condition but certainly very rare. From its nature either 
early death takes place from inanition or it tends to correct itself. 


ESOPHAGITIS 


Esophagitis may be conveniently considered under the usual headings 
of acute and chronic, depending upon the activity or chronicity of the 
condition, but chronic forms frequently develop from acute causes, and 
acute changes may appear at any.time in chronic as well as in acute in- 
flammatory conditions. 

Etiology.— Acute inflammatory disease of the esophagus may result 
from the swallowing of any of the irritants, acids, alkalies, mustard 
water, carbolie acid, sulphuric acid, and so on indefinitely. Hot fluids as 
tea, hot water, hot soups as well as a large group of toxic substances may 
also cause its appearance. It may appear in any of the acute exanthem- 
ata, chicken-pox, small-pox and particularly in scarlet fever, measles 
and German measles. It may follow as an extension downward of any of 
the forms of stomatitis, as in diphtheria or thrush. It may occur in prac- 
tically all of the chronic inflammatory diseases, as in syphilis, tuberculosis 
or in the subacute types of infection as in typhoid fever and the like. It 
has been reported in rheumatism. Esophagitis either of the acute or 
chronic form may follow by extension inflammatory diseases of adjacent 
structures as mediastinal abscess, high Pott’s disease, gummata and so on. 
It may develop from impacted or perforating foreign bodies, from splin- 
ters of bone, bits of metal, or from dry, hard materials of any kind. It 
may result from fermentation of norma] food products in diverticula or 
in stricture. It may develop during the administration of certain drugs, 
as mercury, the iodids, and perhaps with the salicylates and bromids. 

Symptomatology.— Naturally the severity and to a considerable degree 
the character of the symptoms of esophagitis depend in a very large part 
upon the character and gravity of the lesions or disease causing the in- 
flammation. It is a common finding of the deadhouse to discover entirely 
unsuspected and oftentimes extensive lesions of the esophagus of which 
no complaints whatever had been made. The esophagus is not a particu- 
larly sensitive tissue or viscus. Were it otherwise, many of us would 
have to materially reform our habits and tastes of eating, but. it is quite 
surprising oftentimes to find the degree to which serious lesions may 
develop without the production of striking symptoms. Pain and discom- 
fort on swallowing are probably the most frequent indication, They may 
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be so severe that the patient refuses foods entirely. The fluids are as a 
rule more readily taken than solids, but sometimes the opposite is the 
case. No actual pain may be present but simply a discomfort which, 
being located back of the sternum, is frequently accounted for by the pa- 
tient on the basis of cardiac disease. Physicians also probably make 
the same error more frequently than most of us appreciate. The pain or 
discomfort, while almost invariably excited by the act of deglutition, may 
persist for a long time after, or, particularly in the case of abscess, it may 
even be continuous and only vaguely associated with the taking of food. 
In many cases, especially in the acute ones, the discomfort may be so 
severe that the patient refuses to swallow the saliva—an act which is com- 
monly automatically carried out—, and it may then dribble out of the 
mouth. Fever may or may not be present, depending upon the character 
and degree of the lesion. In abscess, phlegmonous esophagitis and, after 
extensive destructive processes, a septic course of temperature is ordi- 
narily present together with a polynuclear leukocytosis in case actual sup- 
puration is present. Asthenia and a degree of prostration out of propor- 
tion to that dependent merely upon lack of nourishment will develop in 
the serious cases. Pain and tenderness along the course of the tube is 
present generally and the head and neck will be held rigidly, so much so 
that a meningeal irritation may be suspected on casual examination. 
Other patients complain only of a dull, oppressive pain in the precordium, 
usually, but not always, intensified on swallowing. Where perforation or 
abscess formation has taken place, displacement of the trachea or larynx 
with corresponding tracheitis, dyspnea, or laryngitis may appear. Ab- 
scess may be present anywhere in the neck or lower down in the 
mediastinum. 

Diagnosis.—As a rule diagnosis is not particularly difficult, although 
detection of the basic causative condition may involve considerable study. 
More or less secretion is discharged into the buceal cavity and from its 
character some opinion of the process may be formed. In simple catarrhal 
processes the secretion is largely mixed with saliva but contains mucus, 
usually many leukocytes and a few red blood-cells. Pus will occur in the 
phlegmonous processes and where necrosis of the membrane is taking 
place particles of tissue may be discharged which in case of corrosive 
poisoning may have an absolutely diagnostic appearance. The symptom 
of pain and discomfort on swallowing which will usually be found asso- 
ciated with a suggestive history of onset and probable etiology will usually 
suffice for a tentative diagnosis while physical examination with the care- 
ful use of the bougie or stomach tube will usually render diagnosis posi- 
tive. In chronic eases more difficulty is generally experienced and here 
the use of the esophagoscope is of the greatest possible assistance. The 
character of the material which collects in the mouth should be studied, 
and, taken in association with the general symptoms and history, it will 
usually permit of a sufficiently accurate diagnosis as to the type of the 
process present to properly direct treatment. Where a membranous 
process is present, bacterial cultures are, of course, indicated and in all 
available instances microscopic and chemical study of the exudate, if it 
be ejected into the mouth, should be made. 
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Treatment.—In most acute cases the primary requisite is feeding by 
rectum, or through the duodenal tube until such time as swallowing is 
possible without undue suffering on the part of the patient. When the 
duodenal tube can be passed without too much difficulty it is by all 
means the most desirable procedure since it may then be left in place 
and the patient may be satisfactorily nourished for an indefinite period 
of time. Rectal feeding is in most cases very unsatisfactory because it 
cannot be continued long enough to give the desired rest to the esophagus 
without seriously compromising the nourishment of the patient, thereby 
greatly reducing his resistance. In some instances the Rehfuss tube may 
be passed if necessary after cocainization of the channel, but standard 
size stomach tubes should not be used unless the physician is reasonably 
certain that they may be employed without danger of perforation. In 
acute corrosive esophagitis alkalies or mild acids may be employed to 
wash out the esophagus as indicated by the nature of corrosive poison 
taken. Lime water and magnesia may be safely used in any instance, 
however, and they are also extremely beneficial in many types of chronic 
esophagitis. As a rule warm, bland’ demulcent drinks may be best em- 
ployed while swallowing is possible without too great suffering, but in 
some cases iced drinks are ‘better tolerated. Where abscess formation 
is present it should be treated surgically as soon as possible, and 
in occasional cases of erosive esophagitis direct application through the 
esophagoscope is indicated, but this instrument must be used with ex- 
treme care in eases of this kind because of the possible infliction of 
serious damage with the instrument. After the acute phases of the 
inflammation have passed over, it is well to pass the bougie occasionally 
in order that stricture formation may be lessened or obviated. In any 
instance the treatment of esophagitis demands highly individual methods, 
determined in most part by the etiology or by the character of the 
lesions present. The main object must be to give rest to the organ for 
as long a period as practical, to favor healing processes and to prevent 
stricture. 


Prognosis—The prognosis in esophagitis is extremely indefinite 
until the exact nature, extent and etiology of the lesion present are fully 
determined. It is very uncertain, especially in the corrosive type of the 
disease, both as to the present outcome, and as to future complications. 


Pathological Anatomy.—The pathological anatomy and the form or 
type of the inflammation is of course chiefly dependent upon the precise 
nature of the etiological factor. In diphtheria the inflammation may 
take on the formation of a diphtheritic membrane. A somewhat similar 
process 1s seen in cases of thrush; streptococcus infection may also cause 
a membranous formation. In most of the acute infections the changes 
are of a catarrhal natyre, as in scarlet fever, measles and the like, and 
the inflammatory changes may take on precisely similar lesions as those 
which occur in the skin or in the mucous membranes of the pharynx. 
In syphilis and variola the process may be manifested by the formation 
of pustules and the same may be found in phlegmonous esophagitis of 
any etiology. In simple catarrhal esophagitis the mucous membrane is 
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hyperemic, covered over by a glairy mucous and the submucous con- 
nective tissue is edematous and swollen. More or less extensive erosion 
of the epithelium takes place, usually as a granular desquamative 
process like an exfoliation. Traumatic esophagitis is much more fre- 
quent in the lower animals than in man. It is a very frequent eondition 
in herbivorous animals from the swallowing of bits of bale wire, hard 
and sharp twigs, and the like. It is a very frequent cause of death in 
domestic animals. The carnivora suffer similarly from sharp fragments 
of bone. In the human it occurs most frequently from bits of sharp 
metal, fragments of solder or tin, pins and the like, either swallowed by 
accident or taken with the food, however fish bones are among the most 
frequent offenders in this respect. The resulting lesion may be but an 
erosion of the mucous membrane with a subsequent inflammatory re- 
action, but abscess formation may occur in this manner as in a case cited 
by G. Goulet* in which a fragment of bone became lodged in the esoph- 
agus. The bone was removed and the resulting abscess drained, but 
nevertheless the patient died and at autopsy a purulent mediastinitis 
was found. This incident, as stated above, is much more frequent in the 
lower animals than in man. Modern methods of diagnosis and treatment 
by means of the operating esophagoscope render these occurrences now 
of less serious nature than formerly. In the esophagitis caused by heat 
or such irritants as highly seasoned foods, cantharides, or mustard water, 
a simple catarrhal inflammation ordinarily appears, but of course more 
serious.grades may follow. In corrosive esophagitis such as caused by 
the strong escharotics as solutions of silver nitrate, iodin, the mineral 
acids and concentrated alkalies a direct destruction of the layers of the 
tube takes place. The depth of the lesion naturally depends largely 
upon the concentration and amount of the solution. In suicidal cases in 
which the amount taken has been large the erosion may include the 
entire walls. In two cases autopsied by the author, in one of which a 
concentrated hydrochloric acid was taken and in the other heavy sul- 
phuric acid, the erosion has extended through the walls of the tube, 
coagulating the blood as it went and infiltrating down into the medi- 
astinal tissues, so that even the aortic arch was blackened by the acids. 
Both cases were effectual suicides. Where the irritant or escharotic is in 
low concentration it may cause but a slight wrinkling or puckering of 
the mucosa, though in case of colored solutions as in Prussian-blue, 
tincture of iodin and the like, staining of the membrane will be diag- 
nostically characteristic. Most of the powerful escharotics used for pur- 
poses of suicide give quite characteristic lesions readily recognized by 
the experienced pathologist; this is often assisted by a characteristic 
odor. Thus in carbolic acid poisoning the scar is white, leathery and dry 
and the odor is highly diagnostic. Glacial acetic acid produces intense 
edema, swelling and a jelly-like appearance with the typical odor of 
acetic acid. Hydrochloric acid gives off its odor and produces a black- 
ened mucous membrane with very extensive surrounding coagulation 
of the blood into black clots. Sulphuric acid produces more extensive 
local erosions and its burns are also black, but the odor admits of little 
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confusion with that of hydrochloric acid. Nitric acid gives its typical 
yellow, quite unmistakable coagulation. The strong alkalies, which on 
the contrary are rarely taken with suicidal intent, give a black greasy- 
feeling scar with liquefaction necrosis rather than the coagulation 
process seen in poisoning with the strong acids. If the patient survives 
these escharotic poisonings the diseased mucous and submucous tissues 
are cast off in large shreds and flakes; sometimes almost complete casts 
of the membrane may be extruded. At the points of eschar separation 
edematous granulation tissue appears and as this matures cicatricial 
contracture of greater or lesser degree is certain to follow. In cases not 
too extensive early and persistent treatment sometimes, with the assist- 
ance of subsequent operation may save life and even a considerable de- 
gree of integrity of the tube. Phlegmonous esophagitis, such as occurs in 
traumatic injuries from surrounding suppurative processes through 
rupture of an adjacent abscess into the esophagus, is a comparatively 
rare condition; fortunately so, for as a rule it is a very serious one, but 
treatment now possible through the esophagoscope. has considerably 
reduced the mortality. J. Guisez® has recently reported four such cases, 
all of which were operated through this instrument. One patient died 
of septicemia after the operation, another required tracheotomy because 
of sudden laryngeal edema two months after apparent relief of the 
abscess, and the two remaining patients were cured. 


ULCER 


If we include under the head of ulcer of the esophagus all those 
instances in which erosion of the mucous membrane occurs as in the 
numerous forms of esophagitis, we must conclude that the condition is 
of very great frequency. If on the other hand we reserve this name for 
only such cases as preserve more or less definitely the course and appear- 
ance of peptic ulcers, the condition must be assumed to be comparatively 
rare. Tileston, however, records, according to Osler, 40 such instances 
and occasional cases are reported with an occurrence which seems to bear 
a direct relationship to the frequency with which esophagoscopy is prac- 
ticed. Due to the rather low grade of sensitiveness of the esophagus it 
is well established that even quite extensive degrees of ulceration of the 
esophagus may exist without causing any symptoms which would be 
ordinarily noted by the patient; indeed practitioners who use the 
esophagoscope frequently usually comment as does Joseph Sheenan™ 
on the great frequency of the condition and the infrequency of diagnosis 
except by the esophagoscope. 


Etiology.—Peptic ulcer of the esophagus is apparently etiologically 
dependent in some degree upon obstructive lesions of the stomach as a 
result of which regurgitation of gastric contents into the esophagus may 
be assumed to occur with ease or frequency. In the minds of most 
elinicians an additional factor of injury of the mucosa is the swallowing 
of hard particles, and this condition is probably present in most if not 
all instances. Ulcers of this character as a rule present the classic funnel 
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shape but may assume, particularly with infection of their borders, any 
size and form. The habitual use of extremely hot or very cold food 
materials may also be a factor of importance as in ordinary esophagitis. 
Undoubtedly most ulcers of the esophagus follow abrasiohs or injuries 
from the taking of hard or irritating food materials. As has already 
been stated those animals or persons who eat very rapidly and with 
incomplete mastication of their food suffer most seriously from this 
type of ulcer. The diffuse erosions of the esophageal mucosa such as 
follows the taking of acids, alkalies or other like substances either by 
accident or with suicidal intent should not be properly classed as an 
‘ulcerative process. The author had a case of a professional sword 
swallower whose esophagus showed numerous ulcerations, some acute, 
many old and entirely healed. They had apparently interfered but 
slightly with his comfort or profession. Tubercular ulceration of the 
esophagus is very rare except in generalized tuberculosis. Coplin states 
that when it occurs it is usually consequent upon perforation into the 
esophagus of outside tuberculosis processes, as, for instance, in tuber- 
cular lymphadenitis. Even in active generalized tuberculosis, tubercu- 
lous uleers of the esophagus are very rare in the author’s experience, 
which has been derived from an extensive postmortem service in 4 
chronic tubercular hospital. In most of the cases seen the tubercular 
infection has apparently been secondary, engraffed upon primary trau- 
mata of the tube. Syphilitic ulceration of the esophagus is also a com- 
paratively rare lesion and as in tuberculosis it appears to be in most 
observed instances usually an extension from extraneous luetic lesions. 
As also in tuberculosis, however, primary traumata of the tube may be 
followed in syphilitic subjects by the secondary development of syphilitic 
lesions. Even in gumma, as a rule, the process develops in outside 
structures, secondarily involving the esophagus which may, however, 
then present very extensive erosions. It is nevertheless first recognized 
when cicatrical contractures have begun. 


Symptomatology.—-Superficial, or slight, and ever some quite exten- 
sive ulcerations of the esophagus may produce few symptoms in many 
instances, Often the first symptom complained of by the patient may 
be those resulting from the cicatricial contracture of an ulcer in its 
healing process. It seems probable that symptoms are as a rule absent 
except where the process has penetrated as far as the muscle coats of the 
tube when spasm is very likely to occur. Pain on swallowing is one of 
the most frequent and characteristic symptoms and the patient is himself 
frequently able in these painful cases to precisely locate the point of 
ulceration. The bolus of food frequently makes a pause at this point. 
Tenderness over the sternum is sometimes present, but more frequently 
merely a sense of discomfort or of constriction is complained of by the 
patient. When the ulcer is located in the upper third of the tube, when 
perforation is imminent, tenderness and pain at a corresponding point 
along the course of the esophagus may be detected. Hematomesis may 
occur but it is rarely extensive unless associated with varicosities. Tick- 
ling, choking sensations and collections of mucus in the mouth are fre- 
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quently evident and of course with all these symptoms is a distaste for 
food and a consequent emaciation which may even be of such degree as 
to strongly suggest carcinoma of the esophagus. Nausea and even 
vomiting is Occasionally seen. In case of bleeding of any considerable 
extent blood will be found in the vomitus, usually not in great quantity 
and commonly of bright red color. 

Diagnosis.—Diagnosis is most easily made and indeed in many 
instances possible only by the use of the esophagoscope. This instru- 
ment is practically indispensible since by it alone can we not only 
determine the existence and character of the ulcer but also differentiate 
it diagnostically from cancer. In many instances for this purpose it is 
advisable to remove a portion of tissue for biopsy. This method was 
particularly advocated by the late Dr. Harry Janeway. Shechan speaks 
also very highly of the accuracy of the Einhorn string test, finding it 
positive in 65 per cent. of his cases. Except in extensive ulceration, 
notably in carcinosis, the x-ray diagnosis is usually neither very helpful 
nor accurate. Except by these methods absolute diagnosis is rarely 
possible though it may be made sufficiently accurate for therapeutic 
purposes from the symptomatology, from the observation of the act of 
deglutition in case the lesion is in the upper one-third of the tube, and 
from the history of the case which may in itself be very highly diag- 
nostic, as in the case of the swallowing of a bit of oyster or clam shell, 
the swallowing of a bone which was immediately followed by pain and 
distress and subsequently by the other signs and symptoms of the 
condition. 

Treatment.— Whenever possible treatment should be preceded by a 
thorough esophagoscopy. By this means direct application of such 
solutions as argyrol, silver nitrate or iodin may be made to the affected 
area. As a rule it will be found advisable to precede treatment by these 
agents with cocain or novocain. Feeding is accomplished preferably by 
the use of the duodenal tube and as a rule even when the stomach itself 
is in perfect health it will be found most satisfactory if the tube is first 
allowed to absolutely enter the duodenum and not to simply enter the 
stomach. Rest, preferably in bed, is advisable, though it is not abso- 
lutely necessary in all cases and some patients may successfully carry 
on considerable activities while undergoing the treatment. In some 
cases, aS in extensive tubercular or syphilitic uleers, gastrotomy and 
feeding through the fistula may be necessary. Bismuth paste combined 
with argyrol or with magnesia may be very helpfully used in many 
instances and when it is impractical or unnecessary to use gastric or 
duodenal feeding, in some instances successful results may be reached 
by the use of these materials alone, associated of course with soft non- 
irritating forms of fdod. Any indicated general treatment as in syphilis 
or tuberculosis should be fully earried out. Time is an important ele- 
ment in most cases. 

Prognosis—Very many patients get well spontaneously and of 
course prognosis is entirely dependent upon the nature, extent and loca- 
tion of the ulcer. Small uleers as a rule need give little anxiety but it 
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must always be borne in mind that cicatricial contractures after healing 
are likely to become of serious import and the early use of the esophageal 
bougie may be indicated. 


STRICTURE 


Obstruction in the lumen of the esophagus is among the most fre- 
quent esophageal conditions which the physician is called upon to treat. 
The subject admits of so many possibilities in diagnosis and so many 
secondary conditions may result from it that it is of paramount im- 
portance and interest, both diagnostically and therapeutically. 

Etiology.—Stricture of the esophagus may result from many con- 
ditions or lesions within the esophageal wall itself or from extrinsic 
factors. Among the more frequent extrinsic factors concerned in the 
production of the condition are aneurysm, chiefly of the ascending and 
transverse aorta, tumors of the mediastinum; Hodgkin’s disease, tuber- 
cular lymphadenitis, lymphoma and all other diseases of the lymph- 
nodes which may cause them to become enlarged; mediastinal or cervical 
abscess from any cause; and thyroid goiter or tumors and cysts of the 
thyroid. Extensive pericardial effusion may cause obstruction of con- 
siderable degree and in some instances of cardiac hypertrophy and 
dilatation the size of the heart may be so great as to cause sufficient com- 
pression to seriously inconvenience the paticnt. In some of these in- 
stances under the observations of the author, the patient has been 
obliged to lean forward in eating because of difficulty in swallowing when 
lying on the back. Because of the damage which may follow forceful 
dilatation these outside obstructions must always be considered, par- 
ticularly in the dilatation of stricture of the esophagus. Where adequate 
x-ray and fluoroscopic facilities exist there is little danger now of 
gerious error in the elimination of these extrinsic conditions which cause 
obstruction to the esophagus. 

Cases of actual stricture of the esophagus may be considered either 
inflammatory or neoplastic in origin. Congenital stricture occurs in 
the infant occasionally but usually either cures itself in the subsequent 
growth of the child or the infant promptly dies either as a result of the 
stricture or frequently from some dependent or associated condition. 
Congenital stenoses are very unusual in the adult. One of the very most 
frequent causes of simple stricture of the esophagus is the previous 
swallowing, either accidently or through intent, of some erosive material 
which, having first caused inflammation or ulceration of the wall, in the 
subsequent healing of the inflammatory lesion is followed by stricture 
during the stage of cicatrization. It is frequently observed that months 
or even years may elapse between the infliction of the lesion and the 
appearance of symptoms indicating stricture, or the symptoms of the 
stricture may closely follow on the beginning of a healing process. 
Esophagitis of any type may be followed by such stricture, and cases 
are cited in which so apparently superficial a type of esophagitis as that 
in diphetheria or in thrush may be followed by serious stricture. In the 
contracture following even sharply localized ulcerations of the esophagus 
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such as may occur from the swallowing of a foreign body, serious stric- 
ture may develop and it is well to bear in mind this fact in the preventive 
treatment of the condition, since the early use of the bougie may obviate 
very serious stricture, or local treatment through the esophagoscope may 
so promote early healing in destructive lesions of this kind as to obviate 
serious stricture thereafter. Stricture due to neoplasm will be con- 
sidered under this immediate heading but it must be remembered that 
after forty years of age the most common cause of stricture is carcinoma 
and the burden of diagnostic proof after this period lies chiefly in the 
disproval of this condition. Syphilitic stricture is not frequent and in 
the author’s experience when it occurs it is most commonly a result of 
extension of an outside luetic process, a gummatous one into the lumen 
rather than a true syphilitic ulceration of the esophageal wall primarily. 
Tuberculosis of sufficient extent and activity to cause serious stricture of 
the esophagus usually kills the patient before grave esophageal lesions 
appear. 

Symptomatology.—The chief symptom in all forms of stricture of 
the esophagus is difficulty in swallowing. The degree to which this is 
manifest is to a considerable extent an indication of the degree of the 
stricture, though in nervous and hyperesthetic patients an accompany- 
ing esophageal spasm may seriously alter the valuation. It must not be 
expected that the degree of difficulty in swallowing will be constant 
at all times. In cases in which spasm probably plays little part there is 
still great variation from day to day in this respect and curiously some 
individuals will be able to swallow solids better than liquids or vice versa. 
Sooner or later more or less dilatation of the proximal portion of the 
tube takes place and as this increases greater and greater amounts of 
food may be stored in this space. As a result the patient complains of a 
sense of fullness, compression or actual pain at point corresponding 
to this dilatation; dyspnea may develop as a result and sooner or later 
this material will be regurgitated. While the stricture is still quite 
permeable this may take place at times, and at times not, depending 
very largely upon the character of the food taken, its degree of mas- 
tication and the rate at which it is swallowed. Acute lancinating pain 
is occasionally complained of in stricture but when present it commonly 
indicates that ulceration or acute inflammatory changes of some sort 
are also present. 


Diagnosis—There is little difficulty in the diagnosis of organic 
stricture of the esophagus. The symptoms are in themselves highly sug- 
gestive and absolute diagnosis is readily accomplished through fluoros- 
copy or by the x-ray plate. The absence of the characteristic splash or 
murmur of deglutition is helpful in some cases. Diagnosis by the use of 
the esophageal bougie is very conclusive in most cases, but the method 
admits of considerable danger especially when diverticula are present 
or when the walls of the tube are very friable as in carcinoma. As a 
general rule it may be said that it is the wiser procedure to fluoroscope 
or x-ray before the bougie is introduced and of course no force should 
be exerted in the passage of the bougie. Until the nature of the process 
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has been fairly well determined it is far better to employ the blunt- 
pointed rather than the sharply conical bougie. In just so far as possible 
the nature of the stricture should always be determined before treatment 
is entered upon. This can be surmised in considerable part from the 
history of the case, as for example in the condition occurring after 
caustics of some kind have been taken. Usually also the x-ray plate and 
the fluoroscope will suggest definitely the nature of the stricture as men- 
tioned above but in some instances it is further advisable to study the 
tube through the esophagoscope when in the case of neoplasm a quite 
characteristic picture will be presented which will also determine to a 
very large extent the character of treatment most advisable. 
Treatment.—In some instances the lesion may be found to be due 
to the presence of a foreign body. This is usually determined through 
the esophagoscope, through which removal may be effected. Where the 
obstruction is due to a neoplasm, particularly if it be of innocent nature, 
removal is also occasionally possible through this instrument. The late 
Dr. Harry Janeway was particularly successful in operations of this 
kind which necessarily demand a high degree of technical skill and 
experience. When the obstruction is the result of external impinging 
bodies as enlarged nodes, abscesses and the like appropriate operations 
are demanded, depending naturally very largely upon the location of 
the tumor in particular. When stricture is caused by a greatly dis- 
tended pericardial sac, medical or surgical treatment for this condition 
is indicated rather than attempts at the treatment of the stricture of 
the esophagus. Treatment must always be based on a thorough diagnosis 
not only of the location and degree of the stricture, but also in so far as 
possible on a study of its cause. Whenever a well-founded suspicion of 
a syphilitic etiology is found, the therapeutic test for this disease should 
be well tried out before efforts at dilatation should be attempted, whether 
a positive Wasserman reaction is obtained or not. If neoplastic masses 
compressing the esophagus are present, deep x-ray and radium therapy 
should be tried before dangerous operations are attempted, except of 
course where such delay would be a serious matter. Dilatation with the 
bougie should be performed only when as thorough an idea of the lesion 
and its nature has been determined as is possible. Where marked dila- 
tation proximal to the stricture exists and particularly where 
diverticula are present, the greatest possible eare must be taken in this 
method of treatment and unless the initial treatments are made under 
the fluoroscope the blunt-pointed instrument is preferable. The bougie 
must be well lubricated, usually with olive oil, and force must not be 
used until the operator is entirely sure of the ground when graduated 
sounds may be safely employed. Once a satisfactory passage has been 
accomplished it must be followed at not too infrequent intervals by 
systematic dilatation which would be done before symptoms indicating 
its immediate need are presented. When the stricture cannot be passed 
in carcinoma, the use of radium is now giving exceedingly good results, 
and just as soon as sufficient channel has been attained, the duodenal 
tube may be passed and left in place. Feeding by this route is prefer- 
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able from every standpoint to that through a gastric fistula. Rectal 
feeding is of but definitely temporary value, and cannot be depended 
upon for tedious cases. 

Pathological Anatomy.—Stricture of the csophagus from whatever 
cause usually is found either in the upper or in the lower third of the 
tube but it may of course occur anywhere along the course of the tube. 
This is due to the fact that all the conditions chiefly concerned in the 
production of stricture are most frequently operative in one of these 
two portions of the organ whether the cause be intrinsic or extrinsic. 
The character of the stricture will be entirely dependent upon the 
nature of the case. When due to ulcerations the contraction is usually 
limited in length, is narrow and irregular while the resulting superior 
dilatation is somewhat of the character of a diverticulum. When the 
elemental cause is some erosive condition, as from a diffuse esophagitis, 
the resulting stricture is likely to be long, narrow and tortuous, due to 
inequality of cicatrization. Asa rule in stricture produced by extraneous 
lesion, as tumors, aneurysm and the like, the zone of compression is 
smooth and localized and esophagoscopy-or fluoroscopic study will show 
the line of the mucous membrane to be smooth and regular. 


TUMORS 


Except for cancer, tumors of the esophagus are not trequent. 
Sarcoma is particularly rare and of a series of 175 cases of sarcoma of 
the alimentary tract collected by Corner and Fairbank but 14 were 
esophageal growths (quoted by Coplin). Other mesodermal growths 
are also very infrequent, though fibroma, myxoma, lipoma and myomata 
are occasionally reported. They are of negligible clinical importance, 
except that they may from time to time cause obstruction. Polypi of 
the esophagus are of this type. Papilloma and adenoma are also infre- 
quent and are of little clinical importance. They are supposed to 
originate when present chiefly from aberrant tubular glands similar to 
those of the mucosa of the cardiac end of the stomach. Cancer of the 
esophagus is by all odds the most common form of primary esophageal 
growths and it is the only neoplasm of real clinical importance to the 
practitioner. 


CANCER 


Nearly all carcinomata of the esophagus are of the squamous-celled, 
epitheliomatous type. Of 54 esophageal cancers collected by Butlin, 
three were scirrhous, one medullary, one colloid and the remain- 
ing instances were all of the squamous-celled, epitheliomatous 
variety. They are therefore usually of slow growth and of a relatively 
low degree of malignancy. They may exist for a considerable 
period of time without producing striking symptoms or an observable 
degree of cachexia; in fact this last evidence of cancer may be entirely 
absent until extensive obstructive symptoms have appeared. As re- 
gards the point of usual appearance they occur as primary growths 
chiefly in the lower two-thirds of the organ. Kraus states that of 901 
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eases, 397 were in the lower third, 302 in the middle and 158 in the 
upper third of the tube, and 45 involved more than one part of the 
organ. They may be restricted to but a very small part of the organ 
or they may become widely diffuse. In the former instance unless by 
accident they are very likely to escape diagnosis until late. Many of 
them probably exist for years without detection as indicated by the 
history taken in conjunction with the postmortem findings, though 
Rolleston says that most patients die within one year after the appear- 
ance of symptoms. The time of detection naturally depends mostly 
upon the degree of obstruction which is manifested in the case. Ulcer. 
ation is absent according to Coplin in 10 per cent. of the instances. 
In the author’s clinical experience the disease is rarely diagnosed except 
in ulcerated instances; for unless ulcerated the symptom of pain is rarely 
prominent and large diffuse growths such as produce signs of obstruction 
are almost invariably ulcerated. 


Etiology.—Only two factors seem to be definitely associated in the 
development of cancer of the esophagus,—age and sex. Fitz states that 
eight-tenths of the cases occur between the ages of forty and sixty, and 
one-third between those of forty and fifty. From 71 to 88 per cent. 
(Zenker and Von Ziemssen) are found in men. Present opinion seems 
to indicate that cancer rarely if ever develops from preéxisting innocent 
ulcerations, though some authors still state that there is an association 
of esophageal carcinoma with chronic irritations as from the use of 
greatly heated, very cold or highly spiced foods. Embryological defects 
probably bear no relation to the development of cancer of the esophagus. 


Symptomatology.—As a rule the most frequent, most constant and 
earliest symptom is difficulty in swallowing. The patient will frequently 
be able to state with considerable accuracy the exact point at which the 
bolus of food or the drink meets with obstruction and fluoroscopic study 
of the act of deglutition will usually also definitely indicate this point. 
This symptom naturally varies very much in its degree and persistence; 
as a rule in cancer it becomes progressively more marked. Sooner or 
later pain is experienced in swallowing. This symptom seems to be more 
or less definitely associated with the existence and degree of ulceration, 
though it may be present in cases in which no ulceration is demonstrable. 
At first pain is present only as the bolus passes over the diseased area 
but as the case progresses it may be constantly present or it may be 
represented by a sensation of distention or discomfort which in cases 
unassociated with marked dilatation above the obstruction more or less 
certainly locates the point of the lesion. Regurgitation of food, some- 
times mixed with blood or with fragments of neoplasm, may occur. Such 
fragments may be utilized for microscopic diagnosis as mentioned by 
many authors. Of recent note is the report of L. Timbale’? of a case 
of sarcoma of the esophagus. In the experience of the author this is 
rarely practical, for the reason that such fragments are too necrotic for 
anything like satisfactory microscopic accuracy. Blood in greater or 
lesser amount may be regurgitated, or the initial hemorrhage may be 
very severe and even fatal. The usual absence of stomach contents in 
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the material regurgitated is noteworthy. As the disease progresses dis- 
taste for food develops‘and sooner or later cachexia, greatly contributed 
to by insufficient alimentation, appears. Cough very similar to the 
cough of gastric disease appears in many cases and it is as a rule much 
aggravated by the taking of food or drink, even cough mixtures; it is 
relieved by vomiting or regurgitation. Eventually interference with 
respiration is noted and aphonia is a very common symptom as the 
recurrent laryngeal nerve becomes involved from extension of the neo- 
plasm. Scrious respiratory interference may appear either as a result 
of dilatation of the tube from compression of the pneumogastric nerve, 
or from erosion of the bronchi or trachea, which is very frequent in the 
last stages of the disease. As a general thing little tumor mass is likely 
to present itself in the neck, for the average case is really mostly intra- 
thoracic, but where the growth involves the upper levels of the tube the 
tumor mass or the dilated tube itself may be present in the neck. Enlarged 
and invaded lymph-nodes, however, do appear in the neck even when the 
growth is of the lower one-third and, in practically all instances of 
advanced type, more or less distention of the neck veins is observable. 
Usually the suffering is greater when the growth is chiefly of the first 
third of the esophagus. It is obviously in such instances that the 
symptoms and signs of salivation become most annoying. It is usually 
accompanied by a foul odor and an escape of blood-stained exudate takes 
place. M. Loeper calls particular attention to neuralgic symptoms and 
cites cases in which a left cervical neuralgia radiating toward the jaw 
was present. He also calls attention to occasional spasmodic attacks of 
anguish or suffocation which may be confused with the distress of angina 
pectoris. 


Diagnosis.—Diagnosis is not as a rule particularly difficult, though 
characteristic symptoms and signs may not.appear in sufficient or in 
insistent enough a form to bring the patient to the physician until rela- 
tively late in the disease. Undoubtedly the most certain and the earliest 
definite evidence is furnished by the use of the esophagoscope, but the 
tyro must use care in its application; for in advanced cases serious 
damage may be inflicted. The same applies, though with less force, to 
the eareless, unskilled or injudicious use of the bougie. In advanced 
cases the general appearance of the patient, the anemia, cachexia and 
emaciation and the probable discovery of enlarged lymph-nodes, either 
on inspection, palpation, or more readily by fluoroscopy or x-ray study, 
render diagnosis almost certain. In practically all instances in which 
the use of the esophagoscope is contraindicated positive fluoroscopic or 
x-ray plate diagnosis is possible. Where neither of these means is ac- 
eessible the experienced clinician will not usually fail in a correct tenta- 
tive diagnosis from the history, appearance, symptoms of dysphasia, 
obstruction and common-sense application of the ‘‘law of probabilities’’ 
because of the relative frequency of this condition as compared with 
others likely to be confused with it in persons of the usual age at which 
cancer occurs. Careful use of the bougie will usually assist in the 
demonstration of stricture and in the case of cancer, more or less blood- 
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staining of the bougie will ordinarily be present which should not occur 
otherwise, except in ulcer. Sheehan lays great stress on the accuracy 
of the Einhorn string test. This may be readily enough performed by 
any practitioner, no matter how limited his facilities may be. The 
greatest difficulty in the diagnosis of cancer of the esophagus lies in the 
differentiation from extrinsic tumors which secondarily compress the 
esophageal lumen. Particular care must be taken in the differentiation 
from aneurysm. Tuberculosis of the bodies of the vertebra, abscess, 
mediastinal tumors of any type, tubercular lymphadenitis, Hodgkin’s 
disease and notably syphilis must all be considered. Where any doubt 
as to the latter possibility exists, even in Wasserman negative cases, the 
therapeutic test must be applied. Notwithstanding the great accuracy 
of diagnosis possible from the use of the esophagoscope, the clinician 
must not accept its findings as of absolutely conclusive nature, unless 
they are substantiated by the general clinical aspects. The author has 
seen cases in which a diagnosis of carcinoma has been made by men of 
undisputed skill and experience in the use of the esophagoscope which 
subsequently were shown to be instances of enlarged lymph-nodes with 
compression of the esophagus, and in one instance a syphilitic ulcer was 
diagnosed by this means as a cancer, a finding corroborated by the 
pathologist from the microscopic examination of a bit of tissue removed 
through the esophagoscope. Only those familiar with the difficulties of 
such diagnosis can appreciate the care that must be exercised in some 
instances. Such errors should emphasize the importance of associated 
clinical study and judgment. The author wishes to call particular at- 
tention to and to especially commend the attitude taken in regard to 
x-ray diagnosis by the writer on this subject in this volume (Barrsrr, 
pp. 241-284). 


Treatment.—Even where early diagnosis is made in cases of esoph- 
ageal carcinoma medicine offers only palliation in the way of treatment. 
Surgery is little better; for its most brilliant results in these cases can 
be estimated as no more than delay of the inevitable. Happily on the 
other hand, radium therapy does give us a means of greatly alleviating 
these patients, of prolonging their lives and perhaps of actual cure, 
though the author confesses that he has personally seen no cases which 
demonstrate this as a scientifically proven fact. Sippy has recently 
devised a simple mechanism which will apparently greatly facilitate the 
accurate placement of the therapeutic radium and its use in association 
with the study of progress under the fluoroscope will greatly simplify 
and facilitate the method. C. W. Hanford* in a recent preliminary 
report cites 18 cases so treated and presents a system of dosage which at 
least gives a basis for future definite study, though Hanford still ex- 
presses himself as dissatisfied with its accuracy. He advocates an initial 
dose of 50 mg. and a time exposure of from eight to ten hours. The 
radium is then advanced up the diseased area about one inch and an- 
other exposure of eight hours made and thus on until the entire diseased 
area has been so treated. He recommends that a second treatment follow 
in from three to four weeks, He summarizes his conclusion as follows: 
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‘‘ Advance has been made, for in a previously always fatal disease, a 
percentage of patients are now saved. Dysphagia is relieved. A ma- 
jority of patients are benefited and life is prolonged. Gastrotomy is 
avoided.’’ Personal communications to the author of various radio- 
therapists who have been treating these cases lead him to feel that we 
now have in radium at least an agent of tremendous value in the treat- 
ment and alleviation of these cases. Time only can tell us if it is actually 
curative but certainly we are now justified in having hope in at least, 
early cases. 

X-ray treatment similarly benefits suitable cases very materially. 
It will often give great relief from the most distressing symptoms present 
and it certainly prolongs both comfort and life. Since it cannot be so 
directly applied as radium it is hardly likely that it will be as success- 
ful, except, perhaps, in an occasional case. Whether or not the radio- 
active substances are being used in the treatment of a case, great com- 
fort and improvement in nourishment may be effected by the use of 
the duodenal tube for feeding purposes. It is a much safer, more com- 
fortable and efficient means than the use of the stomach tube, particularly 
since it may be left in place for days at a time, and this without seriously 
annoying the patient. 

Palliative surgery is employed now only in very exceptional cases, 
and, except where it is introduced to facilitate the use of the radio-active 
materials, it is of very doubtful kindness to the suffering patient. None- 
the less gastrotomy and feeding through the fistula is occasionally de- 
manded, especially in those patients suffering from such serious mal- 
nutrition that radium treatment is not immediately possible. The 
humane aspects of any case should be considered before it is practiced 
merely to prolong a life of suffering. 

In cases obviously fatal in termination morphin should be humanely 
employed; some patients are, however, sufficiently relieved by codein, 
by luminal and by the lesser hypnotics and sedatives. Rectal feeding 
may be temporarily utilized, but is much more efficiently replaced by 
duodenal feeding in most instances or when feeding is impossible by 
gastric fistula. 

The author wishes to protest against the routine use of the esophageal 
bougie in those cancerous cases which present marked stricture. In his 
experience it increases suffering and rarely materially prolongs life, 
except that it be employed to facilitate radium application or the pas- 
sage of the duodenal tube. 

Prognosis.—Prognosis is wholly determined by the availability and 
success of surgical or radio-active treatment. Where these measures are 
unsuccessful the duration of the case rarely exceeds one year after the 
appearance of definite symptoms, 

Pathological Anatomy.—Studies of the pathological anatomy of this 
condition indicate that the growth begins as an isolated, elevated and 
indurated area in the epithelial lining of the membrane. As it extends 
and grows its greatest diameter is usually upward and downward rather 
than about the tube, so that the initial stricture is generally monolateral 
rather than circinate. As ulceration and erosion take place—and as a 
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rule the growth is inward rather than outward into the surrounding 
structures—, the mucous membrane presents a rough and no longer 
sharp line of demarcation, a fact which is of considerable diagnostic 
value in fluoroscopic study of the condition. When stricture results, as 
it ultimately does almost invariably the contracted lumen is rarely 
straight and regular but it is tortuous, irregular and _ rough. 
Extension into the surrounding structures ultimately takes place 
in all advanced cases. The adjacent lymph-nodes are naturally 
most frequently earliest involved and the recurrent laryngeal 
and pneumogastric nerve trunks may be invaded or compressed by the 
neoplasm with a consequent symptomatology. Erosion into the trachea 
or bronchi, into the arch of the aorta or into the ven# cave may take 
place, leading of course to a terminal hemorrhage. Similarly the bases 
of the lungs and even the heart may become involved. The mediastinal 
lymph-nodes as well as those about the larger bronchi are almost always 
more or less invaded in long-standing cases. Except when the original 
growth is of the upper levels the tumor mass presenting in the neck is 
not usually large. The picture presented in esophagoscopy in cancer of 
the esophagus is usually almost unmistakable to the trained observer. 


DILATATION 


Dilatation of the esophagus may be either diffuse, involving the 
entire course of the tube, or it may be localized in which instance a 
diverticulum may sooner or later develop. 

Etiology.— Most cases are caused by organic stricture or appear as 
a result of spasm of the tube. There are possibly a few instances in 
which dilatation is the result of congenital defects. It has been observed, 
as stated by Fitz, in a seven-months’ old child in which any other ex- 
planation seems improbable. Zenker and Von Ziemssen stress the pos- 
sible réle played in the condition by an enfeebled muscular contractility 
due perhaps to unrecognized general disease. Such cases are described 
by W. Oettunger and R. Gaballere’® under the name of mega-esophagus. 
These authors report eight cases, four in considerable detail. They 
believe the condition to be not so rare, and explain the etiology of the 
condition as allied in pathogenesis to similar factors concerned in 
Hirshsprung’s disease. Cade and Morenas" state that the condition may 
remain latent for a long time and note that it is discovered by accident 
largely or because of some complication which has arisen. When the 
condition develops as is certainly usually the case as a direct result of 
spasm of the esophagus or from the presence of obstructions to the lumen, 
that is, to stricture, there can be no doubt that its appearance is greatly 
accelerated by rapid eating and improper mastication of food. 

Symptomatology. The symptoms of dilatation of the esophagus are 
briefly those which result from the mass of the dilated tube when it is 
filled with food, and those of difficulty in swallowing. Regurgitation of 
often enormous quantities of material usually a short time after eating 
is frequent and the material so ejected has a very foul odor. The odor 
of the breath in many of these persons is very bad, and they suffer as a 
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rule from a more or less constant sense of suffocation and poststernal 
distress. Aphonia may follow even in noncancerous cases. In some 
cases the contents of the dilated organ is not regurgitated en masse, as it 
were, but through occasional attacks of vomiting which are particularly 
excited by exercise or by emotional stress. Many of the symptoms pres- 
ent in stricture are naturally also present in dilatation. 

Diagnosis.— Diagnosis is ordinarily easy. It is made most definitely 
on the detection of the overly filled tube, the regurgitation and vomiting, 
the sense of discomfort relieved by vomiting, the difficulty in swallowing 
and the constantly increasing discomfort and pain in the thorax and neck 
as food is taken. A longitudinal area of dulness, varying in size with the 
grade of the lesion and relieved by the vomiting or regurgitation, can 
ordinarily be made out, but the most conclusive evidence is furnished 
by fluoroscopy or by x-ray study. Not only does this make diagnosis of 
the condition positive, but it also gives at least a clue to the probable 
eause, locating at the same time the variations of the process. The 
method is quite indispensable to the study of the condition, for it 
indicates also to a very definite degree the need and type of treatment. 

Treatment.—The initial thing to be done is to discover the cause 
of the dilatation. This will be found in most cases to be a stricture of 
some kind at least, or a condition due to a spasm either of the cardia 
or of some other portion of the tube. It is possible that obstructions 
lower down in the digestive tract, as in the pylorus, may induce second- 
ary dilatation of the esophagus, but this is certainly an unusual finding. 
Steps should be taken as soon as possible to relieve the causative factors, 
but it will be found particularly difficult to study and dilate a stricture 
where marked dilatation of the esophagus has taken place. The tube 
should be washed out as thoroughly as possible. For this purpose water, 
normal saline or possibly mild solutions of permanganate should be 
used. When this has been accomplished attempts at dilatation may be 
made, but only with the direction of the fluoroscope or assisted by care- 
fully taken x-ray plates. If, as will be the case in spasm, dilatation can 
be accomplished a duodenal or Rehfuss tube should be introduced and 
the subsequent feedings should be given by this means. Even where 
no difficulty is experienced in satisfactorily dilating the esophageal 
stricture as in spasm, nonetheless the feedings should be by tube so 
that the dilated muscle coats of the esophagus may be no further dis- 
tended and an opportunity given for them to contract down to their 
normal status or as nearly so as possible. General treatment is very 
important in these cases even though in marked instances it is very 
largely unsuccessful. The general tonics, particularly strychnin, iron 
and arsenic, are to be given. Quinin seems to be beneficial in many cases. 
Drugs may be given hypodermically or through the stomach tube. Even 
for considerable periods after cause of the dilatation may have been 
removed the same precautions and treatment should be continued and 
when the patient is finally permitted to return to normal feeding he 
must be particularly cautioned as to rapid eating, and complete com- 
minution of the food taken must be insisted upon. 
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Prognosis.—When the dilatation has been great, the prognosis as to 
recovery is wholly bad, though some of these individuals may with the 
assistance of good care and cautious living go on in tolerable comfort 
for a very long time. When in mild form and where the cause of the 
condition may be fully eliminated, even though the dilatation has never 
been extreme, if it has persisted for some time, complete relief is difficult 
of accomplishment and the patient must persistently observe great care 
in eating and particularly in mastication. He must in every instance 
make sure that one bolus of food has fully descended before another is 
taken and while large amounts of fluid at meals may somewhat inerease 
the symptoms they seem to be advisable in considerable degree in the 
convalescent phases of the condition. 


Pathological Anatomy.—The degree to which dilatation of the 
esophagus may proceed before it gives rise to imperative symptoms is 
truly tremendous so that the resulting cavity may contain as much as a 
liter (2 pints) or more of fluid or food. As a rule most areas of the 
tube are involved and a very irregular dilatation results, the caliber and 
shadow of which will be found frequently to vary greatly from time to 
time as it is studied under the fluoroscope. Occasionally, however, an 
aneurysmal-like dilatation causes the appearance, in case it be in the 
upper third, of a distinct tumor in the neck. The author is convinced 
that at least in a good many instances these saccular dilatations are not 
formed after the manner of true diverticula, but that they represent 
areas of decreased resistance in the esophageal wall, perhaps due to 
myomalacia or to a localized trauma of the wall or possibly to trophic 
lesions. When the entire tube is involved it pursues an irregular course, 
displacing itself as it distends, depending largely upon the position and 
pressure exerted by the more rigid structures which form its anatomical 
relations. 


DIVERTICULUM 


Although diverticula are in many instances developed under con- 
ditions similar to those in ordinary dilatation of the esophagus and 
although the pathogenesis is very similar in many respects the subject 
demands special consideration because of its great frequency and be- 
cause of its clinical significance. But very little of any real importance, 
except in diagnosis and treatment, has been added in recent years to the 
conception of this condition as presented by Zenker and von Ziemssen 
in 1877. These authors divided diverticula into circumscribed pro- 
trusions of the esophageal wall caused by pulsion on the one hand, and 
-by traction on the other. The lesion is found most commonly in middle 
life or in old age, and is rare in infancy or in childhood. 

Etiology.—Pulsion diverticula are formed when for any reason or- 
ganic or inorganic obstruction exists in the lumen of the tube, or when, 
due to some increased Jack of resistance to pressure, a giving way of some 
localized portion of the wall takes place. A diverticulum, instead of a 
diffuse extension as in ordinary dilatation of the esophagus, is formed 
because some localized or circumscribed weakening of the walls of the 
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tube exists at some point. This point of lowered resistance may be due 
to a congenital defect in the walls, usually in the musele walls, though 
this is probably the least frequent form of pulsion diverticulum formation. 
It oceurs at the point where, through some erosive lesion, as in ulcer from 
any cause, there has followed weakening of the wall through which a 
herniation of the inner membranes then takes place. The same result is 
produced when extraneous lesions have weakened an area in the walls 
of the tube, especially when this weakness exisits in the muscle coats of 
the organ. This determination of the point of weakness may be due to 
the same causes which produce the initial stricture or it may be due to 
independent factors acting at the same time. Pulsion diverticula are 
produced, however, not alone in instances of strictures. In some cases, 
beyond any doubt, where no stricture exists there is nevertheless a cir- 
ecumscribed weakening of the walls of the tube as from an ulceration, 
and the ordinary contraction of the tube, which Meltzer has so con- 
vineingly shown to be not. an inert passage but an active physiologic 
viseus, causes a herniation which becomes more and more accentuated 
until a diverticulum is formed. Ulceration resulting from foreign-body 
trauma is particularly likely to act in this way. Pulsion diverticulum is 
most commonly found to take place from the posterior or lateral walls 
of the tube; it is least frequent of all from the anterior aspect of the 
wall. It is usually most frequent in origin at about the level of the 
cricoid cartilage, though the point of the subsequent sac may be found 
deep within the thoracic cavity. It is most commonly pear- or club- 
shaped and opens into the lumen of the tube sometimes through a narrow 
slit, and sometimes through a wide, open circular mouth, depending prob- 
ably upon its mode of origin and upon the initia] process concerned in its 
formation. When the long axis of the sac becomes of any considerable 
size it is usually downward in the direction of the esophagus. Occa- 
sionally the long axis or the sac when small may be directed up. In some 
eases the mouth of the sac is a linear slit which may be nearly or quite 
as long as the entire sac itself, giving a postmortem appearance sug- 
gesting at times a bilateral, double-barreled effect of congenital origin. 
Pulsion diverticula are usually single. As a rule the sac is lined more 
or less incompletely by a layer of stratified squamous epithelium similar 
to that normal to the esophagus; this is laid down on a submucosa of 
connective tissue mingled with more or less cicatrical tissue. The muscle 
investments of the esophagus are incompletely spread over the sac as a 
rule, even in small diverticula. In the observation of the author, ulcer- 
ation of the wall is frequent though this is contrary to the findings of 
some writers. Although these diverticula may be of large size and may 
present in the upper levels of the esophagus directly beneath the skin, 
dermal perforation is rather infrequent unless the process has been caused 
by some originally external lesion of the esophageal wall. 
Symptomatology.—Pulsion diverticula of small size may exist for a 
long time without causing in themselves any direct symptoms, though 
they may secondarily produce more or less disturbance. As a rule there 
is a rather close relation between the size of the diverticulum and its 
degree of symptom production. The first food swallowed may produce 
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few symptoms except a sense of difficulty in swallowing and a sense of 
fullness in the neck. The filled sac may be visible or appear on palpa- 
tion. In a good many cases after the sac has been filled, unless it be of 
large size, the subsequent food of that meal may be swallowed with com- 
parative ease, though a sense of more or less suffocation is usually com- 
plained of. Cough sooner or later follows with the ultimate regurgi- 
tation of the material filling the sac, though rarely is all of it regur- 
gitated at any one time and it is not as a rule ejected with the force 
frequently seen in diffuse dilatation of the esophagus. The ejected food 
may then be again swallowed, some of it perhaps passing into the stomach 
and some re-entering the sac. It is occasionally aspirated into the 
trachea. The entire contents of the sac is not usually thus ejected; some 
of it remains to putrefy and irritate. Food may be retained in these sacs, 
particularly in the large ones, for very long period of time. Sometimes 
the patient has found by experience that massage of the presenting mass 
in the neck will facilitate the emptying of the sac with relief of the 
symptoms. Sounds passed may enter the sac, or, if the opening into it 
is narrow, they may pass directly into the stomach. When a sound has 
entered the sac it is frequently possible by leaving it in place to pass 
another instrument along the normal channel or several sounds may first 
enter the sac very much as in the somewhat similar physical condition, 
divertula of the urethra. The symptoms become more and more insist- 
ent as the diverticulum increases in size until eventually it gives much 
distress. Emaciation appears, pain develops, fever from absorption from 
the infected and fermenting sac may appear and the patient becomes very 
uncomfortable or he may die from sepsis, from malnutrition, or from 
various terminal exhaustive states. Occasionally the regurgitation or 
vomiting may be almost paroxysmal in character. UL. Bard reports 
a case of an army officer who had been able to withstand the rigors of 
field service yet who had a period of vomiting at about four o’clock daily 
and whose chief complaints were of dyspnea, strangulation and aphonia. 
He was found on examination to have an esophageal diverticulum which 
pressed upon the trachea. 

Diagnosis.—As a rule diagnosis is a very easy matter. As in so many 
other esophageal conditions the x-ray and flouroscope furnish the most 
accurate and satisfactory data, not only as to simple diagnosis, but also 
in information as to the size, nature and relations of the diverticulum. 
The method is invaluable. Although the use of bougies and sounds was 
formerly obligatory in diagnosis, with the x-ray and fluoroscope they are 
not usually necessary and their use is frequently attended with con- 
siderable danger, particularly in the hands of the inexperienced. Once 
diagnosis has been made it is better not to use these agencies unless for 
therapeutic purposes in the dilatation of a subjacent stricture. 

Treatment.— Where the size, location and relations permit, the sac 
should be operated upon. A great, many cases showing successful opera- 
tion of this character are now on reeord and though the mortality and 
unsuccessful lists are still large, unsatisfactory results are commonly ' 
obtained in cases presenting great obstacles to operative technic, or in 
those which have been neglected, or in which the condition of the patient 
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should suggest delay, if possible, until the patient’s resistence may be 
built up, and sepsis minimized by a careful washing out of the sac 
through a catheter or the Rehfuss tube. Even when complete success is 
not achieved improvement can usually be expected and secondary opera- 
tions may be performed advantageously. Where the sac is not too large 
considerable benefit may be achieved by feeding through the Rehfuss 
tube or by the use of the duodenal tube. Great benefit may follow simple 
dilation of the cardia in slightly advanced cases or in those in which 
operation is not possible. When the primary fault lies in a stricture of 
the esophagus or is elementally due to cardiospasm or esophageal spasm, 
treatment of these conditions will often give surprising benefit. Quite 
a few patients proceed with considerable comfort often throughout life, 
some without being aware of their condition. In almost all instances at 
least symptomatic benefit is reached by careful mastication, selection of 
small portions of food and by slow and deliberate deglutition. As a rule 
fluid and semifiuid articles of diet are preferable in cases of diverticulum, 
but with these equally as with solid particles the amount of food taken 
at each mouthful must be small and great deliberation in eating must be 
practiced. 


TRACTION DIVERTICULUM 


Traction diverticulum is quite frequent. It rarely reaches a size any- 
where approximating that seen in the form just considered. It is found 
most commonly projecting from the anterior or lateral aspects of the 
esophagus. It is frequently multiple and it originates from traction 
rather than from increased interior pressure. Its most common origin is 
through some inflammatory focus adjacent to the esophagus which has 
became attached to the wall of the organ, and, as contraction of the 
eschar tissue takes place, the area is pulled outward in a funnel-like pro- 
jection forming a V-shaped pouch which extends out from the lumen of 
the esophagus. It occurs mostly in the lower levels of the esophagus near 
the bifureation of the bronchi. Its usual origin is in or about necrosing 
or cicatrizing tuberculous lymph-nodes and it may naturally occur in any 
level of the esophagus. J. B. Hawes’ has recently reported 2 cases of 
traction diverticula which perforated into the bronchi. The condition may 
develop after abscess formation anywhere in the neck and is apparently 
quite frequent after burrowing peritonsilar abscesses, and sometimes 
after spinal caries. These diverticula may form where some suppura- 
tive process has ruptured into the esophagus and from whatever mode of 
origin they are ultimately very prone to communicate through a per- 
foration into surrounding spaces. They may thus rupture into the 
mediastinal space, into the trachea or large bronchi, or may even com- 
municate through fistula perforating the skin. Their nature may be 
determined only by the detection of food substances which thus escape. 
Some authors believe that certain of these traction diverticula originate 
from fetal defects, connected in some way with the embryology of the 
bronchial clefts but this seems to be extremely doubtful and can pertain 
only to such as present themselves in the uppermost portions of the 
esophagus. Several diverticula of this type have been reported from 
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war wounds, following rifle or machine gun wounds of the neck, or from 
fragments of high explosive shells. They may also originate from foreign 
body perforations of the esophageal wall with subsequent external scar 
formation or through tuberculous or syphilitic ulcerations. While rarely 
of the great size to which the other type of diverticula develop, they fre- 
quently cause quite as much annoyance to the patient and through their 
perforation may at any time excite the development of very serious sec- 
ondary conditions. The symptoms are very similar to those of pulsion 
diverticulum: vomiting after eating, sense of weight back of the sternum, 
dyspnea, difficult deglutition and so on. Where no stricture of the 
esophagus exists the diagnosis by means of the x-ray or fluoroscope is 
much more difficult than in the other type of diverticulum for the 
reason that, due to the lack of increased intra-esophageal pressure and 
consequent failure of the tube to distend abnormally, the opaque meal 
may fail to enter the diverticulum and it thus escapes detention even 
though solid particles of food may give great annoyance. Some of these 
conditions heal spontaneously and many instances doubtless exist in 
whieh few symptoms appear. Where the diverticulum is located in ac- 
cessible areas, surgical treatment is very successful and, even when sur- 
gical intervention is quite impossible because of the location of the 
lesion, healing may take place when feeding is accomplished for some 
time through the stomach or duodenal tube. In general the treatment is 
much as in ulcer and perforations of the esophagus. Early diagnosis 
is of particular value in the treatment of the condition. 


RUPTURE 


Rupture of the esophagus is a very rare and unusual accident even 
in such conditions as cancer, phlegmonous esophagitis or in ulceration. 
Although associated for many years with an active general hospital serv- 
ice in a great city, the author has never seen this accident in any trauma- 
tic condition. It may occur when extensive erosive disease of the esopha- 
gus has taken place and an attempt is made to swallow large masses of 
food, or, as stated by Osler, it may appear in violent vomiting. Even 
here it is a very unusual finding. Tears of the walls through the bases 
of ulcerations are not however particularly unusual especially when care- 
less feeding or inexpert instrumentation is permitted in cases of strict- 
ure or ulceration. Perforation of the esophageal walls by the injudicious 
use of the bougie are sufficiently frequent to cause the wary physician to 
use this instrument with great care in those cases in which ulceration or 
necrosis of the wall is suspected. 

Symptomatology.—When the rupture is a large one, sudden collapse 
takes place with the entrance of food into the mediastinum or pleural 
cavity. If death does not occur at once, septic processes are set up which 
usually quickly terminate life. Other symptoms are such as will develop 
from the specific area invaded. 

Diagnosis.—In patients not known to have been suffering from a 
diseased condition in which weakening of the esophageal wall is a defi- 
nite part, diagnosis is very difficult and in these cases in particular the 
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patient often does not live long enough to permit of any extensive study. 
Fluoroscopy after an opaque meal makes diagnosis easy enough in most 
Cases. 

Treatment.—The only treatment is that of the symptoms and it is 
usually entirely without avail. Where the leakage is slow, as through 
the wall of an old ulcer, surgery may be useful, depending of course upon 
the location of the leak. The condition is practically identical in such 
instances with that in perforated diverticulum. Catheterization of the 
area with aspiration through the esophagoscope has been suggested, but 
the author is not aware of any cases in which this has been successfully 
employed. 


HEMOREHAGE 


Bleeding of slight extent from the esophagus is of very frequent 
occurrence. It oceurs from slight abrasions of the mucosa and sub- 
mucosa, due to the swallowing of abrading articles of food, particularly 
from pieces of clam or oyster shell and the like. It may follow an esoph- 
agitis from almost any cause, particularly from those which cause ero- 
sions of the muscous membrane. It is a common sympton of ulcer and 
it may be very profuse in some instances of this kind. Hemorrhage 
occurs in many forms of heart disease, especially in old mitral obstruc- 
tion, in aneurysms or in other mediastinal or thoracic tumors which cause 
over-distention of the veins of the neck. It is probably most frequently 
seen in hepatic disease, particularly in cirrhosis of the liver in which var- 
icosities develop in the veins of the esophagus as a result of the reversed 
venous circulation caused by portal obstruction. The size to which the veins 
of the esophagus may attain is so great as to cause more or less obstruction 
of the tube in cases of advanced liver cirrhosis, and also to but slightly 
lesser degree in some instances of mediastinal or thoracic tumors or even 
in advanced mitral disease. The loss of blood in instances of this kind 
may be so large as to be of immediate serious import, and to require 
transfusion. In nearly all cases blood may be found in the stools as well 
as In the vomitus since a certain amount of blood is likely to pass down- 
ward through the stomach. Very severe, and perhaps immediately fatal 
hemorrhage may appear in instances of perforated aorta or ruptured 
aneurysm. Slight hemorrhages may require no treatment except atten- 
tion as to the point of origin of the hemorrhage. Cancer should always be 
considered. When hemorrhage is due to foreign bodies, these objects must 
be removed. Swallowing of very cold fluids may check considerable 
venous oozing; adrenalin may act similarly and solutions of iron, of tan- 
nic or gallic acid may also check oozing of considerable amount. Direct 
application of styptic chemicals through the esophagoscope may be in- 
dicated but in most cases except those due to ruptured veins, to aneurysm 
and perforation or to extensive necrosis in ulcer or cancer little more 
than rest and rectal feeding is usually necessary. In the severe hemor- 
rhage which occurs in cirrhosis from the rupture or distended veins, 
absolute rest in bed, usually under morphin, rectal feeding, the use of the 
Murphy drip and the hypodermic administration of thromboplastin are 
usually all that is necessary. In some instances, however, transfusion 
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is indicated. Asa rule when hemorrhage occurs in these cases the general 
condition of the patient is such that the hemorrhage even if severe is of 
relatively secondary importance to the general condition. Considerable 
relief of temporary symptoms may follow the loss of blood. The same 
is particularly true of the rupture of veins in cardiac disease, for in these 
instances also the hemorrhage usually gives definite relief and is often 
beneficial rather than otherwise. 


SPASM OF THE ESOPHAGUS 


Spasm of the esophagus is a very frequent condition. If we include 
all degrees of it in our consideration, it is probably the most frequent 
esophageal disease with which the practitioner has to deal. In discussing 
the condition we must constantly bear in mind that the esophagus is 
not simply a passive tube through which the food is passed on its way 
from the pharynx to the stomach, but that it is an active hollow organ, 
subject to most of the disturbances which occur in the other hollow 
viscera. The condition occurs most frequently in young adults, but it 
is frequent in old age in those types of patients most prone to the 
disease and it has been recently reported by James Bruce? in an infant 
of three years. In the experience of the author it is very frequent in 
temperamental young children, and it forms a very probable basis of 
explanation for many instances of food revulsion which occur in adults 
as well as in children. _ 

Etiology.—Undoubtedly the most frequent basis of esophageal spasm 
is some disturbance of the emotional balance. So commonly is this the 
true etiology that the clinician is in danger of assuming this to be the 
case in every instance and therefore other important and perhaps re- 
movable conditions may fail to receive prompt or proper recognition 
and consideration. It is very common, almost universal in some degree 
in hysteria, and in all probability it is closely associated with the phe- 
nomenon known as globus hystericus. It is frequent in neurotics of all 
types, in hypochrondriacs, in the insane and it may arise in the emotion- 
ally unbalanced at any time. It occurs in chorea, in vagotonia, in 
tetanus and is seen in its probably most exquisite form in rabies. It 
occurs as a result of auto-suggestion and in imitation neurosis. In a 
considerable number of cases it undoubtedly develops as a result of 
bad habits in eating, especially in those individuals who are in the habit 
of eating rapidly and of swallowing improperly masticated food. The 
author has long noted its frequency in his medical students and in 
business men who are obliged, or think themselves obliged, to eat their 
food hurriedly and during business hours. It is frequent under these 
Same conditions among soldiers and other groups of men whose time and 
methods of eating are necessarily, or through fault of custom, hurried, 
casual and irregular. In persons of this character, unless the bad habit 
is forcefully broken, the condition becomes worse instead of better as 
time goes on and permanent dilatation of very serious degree may 80 
develop. Unquestionably also it may appear as a result of reflex dis- 
turbances or stimuli. It is frequent in pregnancy and in some patients 
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only during pregnancy. It is seen in various uterine and ovarian 
diseases, in chronic appendicitis, gall-stone, duodenal ulcer and in practi- 
eally all forms of disease of the gastro-intestinal tract. It is associated 
with great frequency in gastric hyperacidity. Herman Meyer® attempts 
to explain its occurrence in association with gastric ulcer on the basis of 
the neurogenous theory of ulcer formation, assuming the relationship to 
be due to a hypersensitive conducting system. When its association with 
so certain a relationship as in stimuli is accepted, it seems rather un- 
necessary to demand a more definite association between gastric ulcer and 
esophageal spasm. It is very unfortunate that the frequent association 
with emotional instability of one sort or another is very likely to cause 
the clinician to frequently overlook etiologic factors of organic nature, 
the removal of which prevent in many instances the development of 
esophegeal dilatations of very grave degree. One must not forget in this 
respect the frequency with which spasm is due to actual] lesions of the 
tube, ulcers, stricture or organic nature, even with early cancer. It is 
frequently the result of lodged foreign bodies, but perhaps even more so 
in neurotics with this obsession. 

Symptomatology.—The severity of the symptoms produced in spasm 
of the esophagus is frequently more a measure of the primary causative 
factor than of the actual degree of severity of the spasm. To a very 
considerable extent hysteria and fright contribute very materially to an 
exaggeration of the symptoms. Difficulty in swallowing is usually at 
first chiefly complained of, but most striking, constant and it may be 
the sole symptom in some cases, is a sense of distress or distention in the 
region of the mediastinum which appears very soon after eating and 
which is relieved only when the bolus of food passes into the stomach or 
is regurgitated. In early or developing cases the attacks are as a rule 
intermittent, but they become more and more severe, and more and more 
persistent as the case proceeds if no relief of its etiology takes place. 
Serious inanition may follow. Very many patients, especially those in 
whom the condition arises as a manifestation of a neurosis, attribute the 
symptoms to cardiac disease and in some instances their story it so well 
borne out by statements as to dyspnea, cvanosis and the like that the 
clinician may be seriously persuaded toward that diagnosis also. Its 
close simulation to the esophageal symptoms which develop in pressure 
on the esophagus in aneurysm must not be overlooked. Usually there is no 
actual pain present, for Meltzer, Jackson and others have shown that the 
esophagus is far more sensible to tactile rather than pain sense, but the 
distress which appears thus immediately after eating may be very severe. 
A great effort and considerable time may be necessary before the patient 
is able to force the bolus through the hiatus into the stomach. The 
characteristic murmur normally heard when food enters the stomach 
may be entirely absent or altered to an unrecognizable degree. Imme- 
diate relief of the distress follows the entrance of the bolus into the 
stomach. It is noteworthy that the distress is practically the same in 
eases of spasm when the food taken is fluid as when it is made up of 
solids and almost invariably the spasm is much more marked when the 
articles of food is distasteful to the patient. Severe salivation may be 
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present. In those cases in which vomiting or regurgitation takes place 
it is quite characteristic. It occurs suddenly, without an introductory 
nausea, during or soon after a meal and the entire mass filling the dis- 
tended tube is likely to be eructated at one time. Immediate relief of all 
symptoms follows. The amount of food which may be retained in an 
esophagus which on fluoroscopy appears but within the high normal may 
be tremendous, so great may the acute dilatation become. As a rule, 
the longer the standing of the case the greater the amount which may thus 
collect. 

Diagnosis.— Diagnosis is rarely difficult. It can usually be based with 
reasonable security on the history and symptomatology of the case: 
the nervous or emotional characteristics and the habits of the patient 
must likewise be taken into consideration. When vomiting takes place 
the material thus secured is very characteristic in that it contains no 
elements of gastric fluids. Fluoroscopy will usually definitely demon- 
strate the true nature of the condition and in the author’s experience, 
it is far more satisfactory in these cases than x-ray plates, since the 
varying waves of contracture may thus be readily studied. The open- 
ing into the stricture is mooth and funnel-like, quite different from that 
in organic stricture, particularly in that due to carcinoma. Contra- 
indicating conditions having been eliminated by clinical and x-ray 
study of the case, the bougie may be passed and it will usually be found 
in uncomplicated spasm that normal or even large-sized bougies will 
finally pass, particularly if entrance is not obtained with violence. Be- 
fore sounding one must always be particularly careful to fully eliminate 
outside sources of constriction such as may be caused by enlarged 
lymph-nodes, aneurysm and the like. 

Treatment.—Treatment may be primarily divided into that designed 
for the immediate relief of the condition, and that directed both toward 
the removal of the basic cause and of the secondary conditions which have 
developed as a result of the two. Treatment must be introduced with a 
thorough study of the habits of eating and with an elimination of its 
faults. The food taken must be masticated thoroughly and only small 
amounts should be taken into the mouth at a time. A definite effort 
should be made to swallow slowly and the patient should preferably eat 
with others, thus feeling himself under an obligation to give way as 
little as possible to the nervous manifestations of the disease, and from a 
sense of decorum he refrains from gulping his food. This does not of 
course pertain to cases occuring in hysterical persons who often domi- 
nate their entourage through sympathy for their afflictions. If time 
lacks for a proper normal meal, the curtailment should be in the amounts 
of food taken, and not in the time alloted for mastication. Most patients 
do better if they dilute the food in the buccal cavity with fluids, prefer- 
ably with water, but it must be remembered that even water if taken in 
large gulps or rapidly will often produce quite as insistent symptoms as 
solid particles. Atropin or belladona are highly recommended by some 
elinicians, taken preferably so that their maxium effects will be mani- 
fest at the time of the meal. The author has found bromids, luminal, 
and at times chloral hydrate administered from thirty to forty minutes 
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before meals, more beneficial even in those cases which originate pri- 
marily from some definite lesion such as in ulcer. A preliminary dose of 
milk of magnesia or of sodium bicarbonate also acts very well sometimes. 
Dilatation of the esophagus, particularly of the hiatus or wherever the 
most frequent spasm occurs, gives great benefit and is probably as a 
whole the most efficient treatment for spasm, as much for its mental ef- 
fect as for purely physical reasons. As a rule one gets better results with 
the use of blunt-pointed rather than conical pointed bougies, and the 
introduction of the instrument should always be slowly and deliberately 
accomplished or real injury may be done to the tube which will, as it 
were, add injury to insult in both physical and mental ways. Verbrycke**® 
recently advises the use of the old-fashioned Plummer water dilator. 
The author has never tried it. In the use of the bougie the physician 
should first, if possible, assure himself that no real organic lesions exist. 
Where the condition is due to anxiety, imitation neurosis or to other 
emotional conditions, the treatment must be specially directed towarfl 
the removal of these, but one must constantly bear in mind the frequency 
with which the condition is dependent upon definite disease lesions as 
gastric hyperacidity, gastric atony, ulceration, or is associated with 
disease of the duodenum or gall-bladder. Relief of an existing con- 
stipation often gives complete cure. Throughout full appreciation on 
the part of the physician of the value of suggestion and autosuggestion 
in treatment must pertain, but the physician must be constantly on his 
guard lest he forget the frequency with which organic lesions also obtain 
in these cases. Treatment of the general fault or disease is very 1m- 
portant in these cases, the correction of an anemia, treatment of neur- 
asthenia, hysteria and the like. When resulting organic changes as 
diverticulum or dilatation of the esophagus has taken place, these con- 
ditions must be treated precisely as though not associated with spasm, and 
at the same time the treatment of the elemental condition must continue. 

Prognosis.—Prognosis is usually good when no irremedial primary 
lesion is present and when the amount of resulting dilatation is not too 
great. <A. great deal depends upon the codperation which the patient 
gives to the physician, as well as on the physician’s skill, persistence and 
personality. Even long-standing cases with dilatation of considerable 
degree can be greatly benefited or clinically cured. 

Pathology.—The spasms may occur in any portion of the tube, per- 
haps depending somewhat upon the location of the point of stimulus. 
It is seen most commonly in the upper and lower reaches however and 
when it occurs at the point of entrance into the stomach, which is one of 
the most frequent locations, it is spoken of as cardiospasm. It is by 
no means constantly present in the same area in the same patient, 
though as the secondary changes incident to the condition begin to de- 
velop, particularly dilatation and diverticulum, its point of location 
seems to become more constant. It is noteworthy that the points of most 
intense and most frequent occurrenees are those in which contracture 
is normally most powerful and frequent. At least in its early phases it 
appears to be in a way but an exaggeration of a normal process. A 
certain degree of- muscle hypertrophy develops in the segments affected 
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and muscle degeneration may succeed this process. Dilatation of very 
severe and quite remarkable degree may follow persistent esophageal 
spasm. Diverticula may also develop. In most of the cases, even in 
those showing very extreme grades of dilatation, considerable variation 
in the size and shape of the dilated chamber will be found at different times 
in the same patient. As a rule the course of the distended esophagus 
becomes contorted or twisted. Perhaps this is also an exaggeration of the 
normal, since Jackson states that kinking and tortuosity of the esopha- 
gus is probably part of its physiological necessity in the prevention of 
regurgitation. In qa discussion of the ‘‘Diaphragmatic Pinchcock in 
Cardiospasm’’ Chevalier Jackson* produces very striking arguments 
based on his extremely wide experience, indicating the probable action 
of this same mechanism in the production of cardiospasm. He states that 
out of hundreds of cases of cardiospasm which he has studied he has seen 
none in which the spasm at the hiatus was any greater than that which 
might be called a maximum normal. Following the long-standing spasm, 
all manner of secondary pathological alterations may appear in the esoph- 
agus, as inflammatory lesions, diverticula, ulcerations, atony, myomala- 
cia and paralysis. 


PARALYSIS 


Paralytic conditions of the esophagus are very infrequently reported, 
but reasoning from analogy it is very probable that they are more 
common than generally appreciated, for the reason that they are most 
likely to occur with other and more impressive conditions which dominate 
the symptomatic picture. It is seen in diphtheria, usually in association 
with paralysis of the palate, in postinfluenzal conditions, and in alco- 
holic and lead poisoning. It occurs as a result of nerve-trunk pressure in 
tuberculous lymphadenitis, in Hodgkin’s disease, in syphilis and the 
like. It is seen in central disease of the nervous system, as in paresis, 
eerebral syphilis, apoplexy and advanced arteriosclerosis. Transitory 
forms sometimes associated with preéxisting esophageal spasm have been 
reported in hysteria. It seems very probable that this condition may be 
etiologically associated in some instances of pulsion diverticulum. In 
the recognized cases at least the upper levels of the organ seem to be 
most frequently affected, but it is very probable that considerable degrees 
of paralysis of the lower third may often exist with but few symptomatic 
manifestations. 

Symptomatology.—The most striking and suggestive symptom is dif- 
ficulty in swallowing. It may develop suddenly or slowly, depending 
upon its etiology. The patient complains of being unable to force the 
bolus of feed into the channel, though, when it has engaged, it may slowly 
pass downward. The characteristic murmur audible in normal cases is 
of course lost and though a gurgling sound is present, the second esopha- 
geal sound is absent, and in at least some instances deglutition is finally 
effected, largely with the assistance of the neck muscles. A sense of 
pressure is complained of but pain is usually absent. Dyspnea may ap- 
pear, especially if the patient attempts to swallow large masses in which 
case however the act of swallowing seems to be something more readily 


384. DISEASES OF THE ESOPHAGUS 


accomplished. Patients are likely to find that taking a fluid in consid- 
erable amount while eating may assist in the act of swallowing, though 
it may also increase a tendency to regurgitation. 


Diagnosis.—Diagnosis is made from the symptomatic picture present, 
the latter usually being associated with some evidences of the etiologi- 
cally concerned disease or factors, and frequently with paralytic condi- 
tions of other organs. The sound will pass readily, often too easily, 
and the clinician will find an undue lessening or resistance with the 
possibility also of considerable lateral movement of the point of the 
sound. Fitz stresses the value of rapid onset of sluggish swallowing as 
a highly diagnostic point. 

Treatment.—Primary removal of the cause is to be attempted. In 
luetic cases specific medication obviously is suggested. In some cases 
of nerve pressure from adenitis or neoplasm surgical relief must be 
considered, but in many more instances of this type the early use of 
radium or x-ray treatment will give a better and safer result. The 
author has found that in at least some cases of diphtheritic paralysis, 
additional doses of diphtheritic serum will give relief even though the 
paralysis occur late in convalescence. The basic treatment of alcoholic 
and lead cases is obvious. When difficulty is experienced in feeding the 
patient in comfort, the stomach tube or the duodenal tube may be ad- 
vantageously employed, and when a definite tendency toward dilatation 
is manifested these methods should be introduced before serious damage 
has occurred. Strychnin, quinin and other drugs of like nature may be 
given and faradization has been suggested. 
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The Anamnesis 


In the diagnostic investigation of the gastro-intestinal patient, the 
anamnesis is always to be looked upon as a highly important factor. 
While a complete physical examination, laboratory tests and radiologi- 
cal observations are each necessary elements, which are not to be 
neglected in the general scheme of examination, the ultimate interpreta- 
tion of many digestive conditions will often be found impossible without 
an accurate and painstaking history. It is likewise essential that the 
method of obtaining the history be carried out in a systematic manner, 
and upon the basis of some definite prearranged formula. In this way 
only, can one be certain that essential data will not be overlooked. 
Most patients, and more especially dyspeptic victims, show a desire 
to relate their own history in their own way. It is perhaps best that 
they be allowed to do so, but only if it be understood that this con- 
stitutes merely the preliminary ‘skirmish before the real inquiry into 
the essential facts of the history is begun. 

In order to elicit the many-sided details of the history in the most 
comprehensive manner, one should be trained and grounded in the art 
of history taking. This is acquired only by patient and conscientious 
effort. The attitude to the patient during the taking of the history 
should be somewhat that of the lawyer who is engaged in quizzing an 
unguided or hesitating witness. The accuracy of the responses obtained 
will be found to depend to a great extent upon the keen insight and the 
intimate knowledge of the subject on the part of the questioner himself. 

THE PersonaL History.—Under this heading should be recorded the 
name, age, sex, occupation and social status of the individual. 

Age and Sex.—Too much importance should not be ascribed to either 
age or sex as etiological factors in digestive diseases. Peptic ulcer oc- 
curs occasionally in the new born and has been reeorded even in in- 
trauterine life. The disease, while most common during the third and 
fourth decades, may be encountered at any age. Duodenal ulcer shows 
a decided predisposition for the male sex, while in gastric ulcer the 
proposition is about even. Careinoma of the stomach is essentially a 
disease of later life, though it 1s well to remember that cases are oc- 
easionally recorded before the age of thirty. Men are only slightly 
more affected with gastric malignancy than women, according to the 
tabulated statistics gathered from many authentic sources. Chronic 
gastritis is probably more frequently met with among men than among 
women, though modern conditions of living have undoubtedly narrowed 
the disparity considerably. As a rule the reflex or functional type of 
dyspepsias occur more often in women. This is due in great part to the 
extra strain put upon the nervous system by the child-bearing period 
and the menopause. Visceroptosis with its manifold dyspeptic sequelae 
is likewise more frequent among women than among men in the pro- 
portion of about six to one. Nervous influences are by no means lacking 
in the male, however, as the records of the comparatively large toll of 
functional dyspepties will show. 
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Occupation and Social Status.—Vocation displays a marked influ- 
ence upon the origin and course of many digestive disorders. The ccm- 
paratively large number of individuals whose work condemns them to 
indoor life, such as bookkeepers, stenographers, clerks, factory workers, 
etc., are more prone to the development of atonic states of the stomach 
and bowel than those who find employment which entails more active 
exercise in the open. The business man, likwise, whose daily routine 
is encompassed within the confines of a poorly ventilated office, fre- 
quently finds himself an early victim of dyspepsia. The same may be 
said of the society matron whose mornings, afternoons, and evenings are 
taken up almost exclusively with indoor amusements. The rich are 
prone to eat too much and exercise too little, and thereby suffer the con- 
sequences of a plethorie constitution. The poor on the other hand are 
largely restricted in the selection of their diet to coarse and indigestible 
foodstuffs which throw an extra burden upon the digestive apparatus. 

Intensity of mental or physical effort can, if sustained over a long 
period, exert a marked influence upon the digestive tract. A close re- 
lationship has been shown to exist in this connection between persistent 
overexcitation or depression of the nerve centers and the clinical mani- 
festations of peptic ulcer. 

A considerable number of victims of peptic ulcer are recruited from 
the ranks of the overworked business or professional man, the responsi- 
ble executive and the financier. 

In the industrial field, the workers who are brought into intimate 
contact with the heavy metals, such as lead, copper and arsenic, or who 
are forced to inhale poisonous gases or fumes, suffer not infrequently 
from gastro-intestinal lesions of a varied nature. 

Tue Past History.—A complete résumé of all previous illness or 
constitutional anomalies is an indispensable part of every gastrointesti- 
nal history. A record of any previous digestive upset is particularly to 
be sought for. Digestive disorders in the adult can sometimes be traced 
to a general lowering of the health standards initiated during the child- 
hood period. The habit of irregular or rapid eating, of imperfect 
mastication or the employment of unbalanced diets, are tendencies which 
are frequently carried over into adult life to lay the foundation for 
future digestive trouble. 

Moreover, attacks of socalled acute indigestion in the child may 
prove to be an early indication of a chronically diseased appendix or 
gall-bladder or other abdominal lesions. Likewise, a predisposition to 
constipation or diarrhea in the adult can be traced at times to an irregu- 
larity of bowel functioning which has had its development during the 
childhood period. 

Among the infectious diseases typhoid fever is probably the most 
important in regard to its subsequent effect upon the digestive tract. 
In fully one-half of the cases of gall tract. diseases, a history of a pre- 
vious attack of typhoid fever can be obtained. Influenza also produces 
a large toll of digestive victims as an aftermath of the acute stage, 
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This was demonstrated quite conclusively in the experience derived 
from the recent great pan-endemic. 

The character and ultimate outcome of previous surgical operations 
should be inquired into in minute detail. If needed, recourse should be 
made to the operative records. At least in some instances it will be found 
that laparotomy has been performed without sufficient justification or 
without affording the anticipated relief. Some highly neurotic indi- 
viduals are made worse by operation, even though clear-cut indications 
may have existed at the time for surgical intervention. The nervous 
make-up of the individual should, in fact, be studied from every angle 
and the various tendencies he has exhibited in the past should be sub- 
jected to the closest scrutiny. 

Habits.—An insight into the daily habits of the patient sometimes 
offers an important clue to the interpretation of a digestive lesion. A 
persistent tendency to overindulgence in food, alcoholic beverages, 
tobaceo, coffee, or tea furnishes a basis for the development of certain 
organic as well as functional disturbances of the digestive tract. Over- 
eating or the improper selection of diet constitutes probably the most 
common fault in this respect among dyspeptics. Irregularity in meal 
hours may be regarded as a close ally to the above. Unrestricted in- 
dulgence in aleohol leads eventually to a chronic inflammatory state of 
the stomach and intestines, and in some cases subsequently to cirrhosis 
of the liver. Tobacco exhibits apparently a definite selective action 
upon the functional mechanism of the digestive organs. A particularly 
refractory type of gastric hypersecretion and hyperacidity can often 
be traced to tobacco and particularly to cigarette smoking as a source. 
The over-use of coffee or tea likewise predisposes the individual to ab- 
normalities of gastric function. The caffein content of these beverages, 
when taken in large amounts, acts as an irritant to the nervous system 
in general. Midnight indigestion and insomnia frequently result from 
the drinking of the after-dinner cup of coffee or tea. 

THE Present CompLAINT.—The time of onset of the present com- 
plaint should be carefully elicited. Many patients date the onset of 
their trouble to a fresh outbreak of symptoms, when as a matter of fact 
upon careful inquiry the symptoms will often be found to trail back 
over a considerably longer period. The initial causative factor is always 
to be sought for. It must be remembered, however, that the patient is 
inclined at times to ascribe innocent causes for his digestive trouble 
which might prove to be merely coincidental. 

An intermittency in the severity of the symptoms is a characteristic 
of many chronic digestive diseases. For no apparent reason the clinical 
manifestations disappear in whole or in part, with recurrence after a 
varying interval of time. This feature is especially prominent during 
the progress of a gastric or duodenal ulcer. 

Dyspepsia is a term commonly used to denote any type of distressful 
sensation, which occurs in the stomach or upper intestinal tract during 
the progress of digestion. Included under the heading of dyspeptic 


HEAVINESS AND FULLNESS . 389 


symptoms are pain, heaviness, fullness, nausea, vomiting, eructation, 
regurgitation and abnormalities of appetite and thirst. 

Pain.—From a diagnostic standpoint, abdominal pain constitutes by 
far the most important of the dyspeptic symptoms. The first step in the 
investigation of the source of an abdominal pain should be directed to an 
explanation on the part of the patient of its exact character. Is the 
pain which he experiences cramp-like, aching, boring, gnawing, lancinat- 
ing or merely a painful empty sensation in the epigastrium ? 

Next in order is the location of the pain, and in this connection the 
patient should be asked to point out the exact area covered by the pain, 
using his index finger as indicator rather than the entire hand as is so 
frequently done. The line of direction which the pain follows becomes 
of considerable value also in helping to determine its source. More than 
one type of pain is sometimes experienced by the patient, and if so, an 
attempt should be made to determine the character and location of 
each. The relation that abdominal pain bears to food or fluid intake 1s 
always of the greatest importance for the purpose of the history. 
Does the taking of food or fluid into the stomach increase the distress 
and, if so, how soon after eating does the pain appear? If, on the other 
hand, the patient is found to be relieved by eating, attention should 
be directed to the type of food or drink which produces this effect. 
In the same manner the fact that an alkali relieves the distress often 
furnishes a valuable insight into the nature of the underlying trouble. 
If relief is brought about by vomiting, the evidence may be considered 
conclusive that the presence of food in the stomach is a direct causative 
factor. In many cases the onset of the pain cannot be ascribed by the 
patient to the ingestion of either food or drink. This point is in itself 
of considerable value. 

Furthermore, the relationship of abdominal pain to other factors 
besides the ingestion of food should be sought for. Among these factors 
might be mentioned the effect produced by physical exertion, posture, 
hot and cold applications, external pressure upon the abdominal wall, 
emotional excitement or depressive mental states. The evacuation of the 
bowels or bladder, the menstrual function, respiration or other normal 
physiological agencies, also exert a remote influence on abdominal pain 
at times. ; 

When the pain is paroxysmal in character, one should think of the 
passage of stones or inspigsated masses along the gall tract, genito-urinary 
tract, or pancreatic duct. Intestinal colic, Dietl’s crisis, epigastric hernia, 
as likewise vertebral and spinal cord lesions sometimes give rise to 
intense paroxysmal paing in the upper abdomen. 

Heaviness and Fullness.—These symptoms are usually closely asso- 
ciated and constitute a very common form of complaint on the part of 
the dyspeptic. Heaviness signifies the sensory reaction of a patho- 
logically hypersensitive gastric mucosa to the weight or pressure of 
ingested foodstuff, while fullness expresses a similar response in terms 
of quantity or volume. The character of the food and the manner of 
its preparation constitute important factors in the production of these 
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symptoms. Heaviness and fullness, appearing within a short while 
after eating, is present in most cases of gastritis as well as in benign 
and malignant ulcerations of the gastric mucosa. When these symptoms 
veeur several hours after eating, or in the 1asting stomach, a functional 
origin is to be suspected. 

Nausea and Vomiting—When nausea and vomiting are complained 
of, the patient should be interrogated upon several points. Does the 
sensation of nausea appear immediately after eating or only after food 
has remained in the stomach several hours? Does vomiting follow the 
nausea, and is relief obtained by the bringing up of the retained food? 
When vomiting relieves abdominal pain, it is almost certain that 
the cause resides in the stomach itself. Does nausea and vomiting exist 
independently of eating? An affirmative answer points strongly to a 
reflex source. 

The character of the vomitus should always be looked upon carefully. 
Do the food particles which one finds ejected come solely from the 
previous meal, or does the vomitus consist of substances eaten many 
hours or perhaps days. before? Is blood present, and if so is it bright 
red or dark in color, resembling perhaps coffee grounds? 

The amount of the ejected material is another point that calls fcr 
investigation. A large quantity of vomitus suggests gastric stagnation 
and especially so, if food particles are discovered from preceding meals. 
A voluminous vomiting of clear gastric juice indicates, on the other 
hand, a reflex or a tabetic origin. A distinction must also be made 
between vomiting and regurgitation of food. The latter is always in 
small amounts, and is unaccompanied by retching. 

The type of vomiting sometimes furnishes evidence of the underlying 
causative factor. The morning vomiting of the alcoholic addict, for ex- 
ample, is characteristic. So, likewise, is the early morning vomiting of 
pregnancy. In the former, the vomited material is composed usually of 
thick stringy mucus and there is no attending nausea, asa rule. Typical 
projectile vomiting is indicative of a cerebral tumor. When dizziness pre- 
cedes nausea or vomiting, a cerebral lesion also is suggested or perhaps the 
cause will be found in some ocular disturbance (refractive error) or 
in the ear (Meniére’s Disease) or again in the sinuses. Some neurotically 
inelined individuals induce vomiting artificially in order to relieve their 
gastric distress. This may degenerate into a pernicious habit, which 
is frequently found difficult to cure. 

Eructation and Regurgitation.—These rather common elinical phe- 
nomena are brought about by a disturbance of the mechanism of the 
cardiac sphincter of the stomach. Wnder normal conditions, the cardia 
remains closed during the entire period of gastric digestion. When, 
through extrinsic sources, the normal tonus of the sphincter becomes 
inhibited, a patulency of the sphincter develops, which is accompanied 
by the ejection of the chyme into the esophagus. Eructation or simple 
belching represents a reflux of the stomach contents into the lower end 
of the esophagus, the gas alone rising to the throat. Regurgitation, on 
the other hand, denotes the propelling of flu'd stomach contents directly 
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into the throat and mouth. Both symptoms have a common origin 
and may be present in all irritative lesions of the gastric mucosa, or 
they may occur as a result of a reflex from other abdominal organs. A 
purely neurotic type of belching is also commonly met with. Aerophagia, 
or the constant swallowing and eructation of air, is an aggravated form 
of the latter. Pain in the upper abdomen or in the precordium which 
is relieved promptly by belching can be ascribed usually to cardiospasm. 

The Appetite-—The appetite is readily impaired when the digestive 
functions become upset from any cause. The lower animals wisely 
refuse to eat when sick. This represents Nature’s method of staying 
the further progress of disease. This is only partly true, however, in 
man since the appetite or desire for food is in many instances artificially 
pampered. More or less complete loss of appetite is present in malig- 
nancy of the stomach, in chronic atrophic gastritis, in general tuber- 
culosis, in mental depressive states, and in certain forms of gastric 
neurosis (hysterical anorexia). An increase of appetite (polyphagia) 
is frequently noted in diabetes mellitus, hyperthyroidism, and in gastric 
hyperacidity. A distinction should be made between a lack of desire 
for food (anorexia) and a fear on the part of some patients of the con- 
sequences which attends eating (sitophobia). This fear of eating is 
prominent in many cases of peptic ulceration. Bulimia is a term used to 
denote a grossly exaggerated or insatiable appetite. Individuals af- 
flicted with this condition consume enormous quantities of food and 
drink. The etiology is not always clear. The desire for abnormal types 
of substances (pica) is found in neurotic individuals and usually indi- 
cates a low-grade degree of mentality. 

Thirst.—Thirst plays a relatively small réle in digestive diseases. In 
xerostoma large quantities of fluid are consumed in an effort to relieve 
the abnormal dryness of the buccal mucosa. In depletive diseases, such 
as chronic diarrhea or dysentery, the thirst is also greatly increased, as 
a rule. Dilatation of the stomach with marked stricture at the pyloric 
sphincter is usually accompanied by thirst, caused by a lack of water 
absorption. In the absence of the above conditions, the consumption of 
large amounts of liquid points to the presence of diabetes mellitus or 
insipidus as the most probable cause. 


The Physical Examination 


In view of the close and intimate relation that exists between diseases 
of the abdominal organs and other organs of the body, a complete phys- 
ical examination of the patient is always essential, beginning at the head, 
so to speak, and terminating at the lower extremities. No detail is to 
be omitted, and for that reason it is best that the observations as a whole 
be undertaken in accordance with some definitely formulated plan of pro- 
cedure. Inaccuracies arising in connection with the diagnosis of abdom- 
inal diseases can often be traced to a careless or a slovenly conducted 
physical examination. 

The preliminary details should be arranged with the view of com- 
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fort for the examiner and the patient. The preferable position is the 
dorsal decubitus. It is an advantage, however, during the course of 
the examination, to place the patient in various positions, the right and 
left lateral, erect, and even in some instances in the knee chest posture. 
For this reason, the examination table should neither be too high nor 
too low, and should be so placed as to permit of ready accessibility from 
any side. <A good light is essential for proper inspection, and tho 
direct rays should be made to fall preferably over the left shoulder 
of the examiner. The various regions of the body to be examined should 
be freed of all clothing or other encumbrances, such as trusses, adhesive 
straps, plaster or other bandages. 

The confidence of the patient can be gained at the outset by a friendly 
reassuring manner on the part of the examiner. During the process 
of palpating the abdomen, relaxation of the muscles can be accomplished 
in great part by entering into some light topic of general conversation. 
Also the hands of the examiner should be warmed before approaching the 
patient. 

A complete physical examination of the alimentary tract includes 
every detail that may be obtained through inspection, palpation, per- 
cussion and auscultation of the various digestive organs. 

Moura anp THrRoaT.—As the opening portal to the digestive tract, 
the mouth and throat bear a close relationship to all the other organs 
of digestion. It is here where foci of infection in great part originate, 
which in many instances lead to subsequent inflammatory states of the 
stomach, intestine, appendix, liver, gall-bladder and pancreas. 

A strong reflected artificial light with head mirror should always 
be used in inspecting the mouth and pharynx. The size and consistency 
of the tongue is first to be noted. A flabby moist tongue with inden- 
tures of the teeth visible along the edges is present in many low-grade 
adynamic states, and particularly in chronic malaria. On the other 
hand, a small sharply pointed dry tongue with red margins is fre- 
quently found in typhoid fever and other prolonged infectious diseases. 
An infiamed denuded raw beef type of tongue is commonly associated 
with chronie dysenteries and diarrhea, and is also seen in pernicious 
anemia. The red angry tongue of sprue is characteristic, as likewise 
the flabby, heavily coated, raw edge type seen in pellagral cases. 

The coating or fur on the dorsal surface of the tongue is made up of 
denuded epithelium and other debris. A thick coating is seen in star- 
vation or when the patient is on liquid diet, also in acute and chronic 
gastritis, in chronic alcoholics and in intestinal stasia. 

The examination of the teeth and gums follows next in order. In- 
fectious conditions in the gums and around the teeth are recognized 
as fruitful sources for systemic infections in general. When suspicion 
of such infections exists after a cursory survey the patient should be 
referred to a competent dentist for further expert advice and treatment. 
Suspicion alone may rest upon the presence of carious or filled teeth 
and especially crowns and bridges and upon the existence of inflamed 
and purulent marginal gum edges. Absence of necessary teeth or poorly 
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fitting artificial sets give rise to imperfect mastication with its attend- 
ing ill-effects upon the digestive tract. 

Inflammation and ulceration of. the buccal mucosa is produced by 
local infections in conjunction with disturbed conditions of the diges- 
tive tract, undernourishment and systemic poisonings. The tissues 
of the mouth are ordinarily resistant to infection. Various discolor- 
ations of the mucosa and gingival surfaces are observed in plumbism, 
copper poisoning, Addison’s disease and pernicious anemia. The buccal 
mucosa and tongue are characteristically pale in all forms of anemia. 

The throat should be examined carefully for any evidence of inflam- 
mation or ulceration. A history of pain or other irritative state in this 
region should lead to further inspection of the naso-pharynx, larynx 
and sinuses. A dry and injected pharyngeal surface suggests digestive 
disturbance as a probable cause. The tonsils should be subjected to 
special observation in every case. It is a good plan to draw the tonsil 
forward and attempt to express the secretion from the erypts. If any 
cheesy or purulent material appears, the patient should be referred, 
preferably to a specialist, for more definite diagnosis of pathological 
changes and for treatment, if necessary. 

AsBDOMEN.—Inspection.—With the abdominal surface fully exposed, 
and with the patient placed in a relaxed prone position, observation 
should first be made of the size, shape and contour of the abdomen. The 
shape and contour is largely determined by the congenital make-up or 
habitus of the patient. The long narrow thoracic abdominal body type 
(habitus asthenicus) is distinctive of congenital visceroptosis. Here one 
finds a markedly obtuse epigastric angle, a narrowed space between costal 
margins and ileal crest, frequently a detached tenth rib and a general 
loss of tone of the abdominal musculature. A broad or widely spaced 
abdomen, on the other hand, with well-developed musculature signifies 
usually an inherited robust constitution. Lack of muscular support 
in the abdominal wall is made apparent by a certain flabbiness upon 
palpation, and by a prompt bulging of the lower aspect when the patient 
stands erect. 

Under normal conditions with the patient in dorsal decubitus, the 
upper half of the abdomen, above the umbilicus, presents a slightly 
retracted or concave appearance, while the lower half is distinctly 
bulging or convex. Any variation from this type is significant of some 
abnormality produced either by an increase in the amount of gas or 
fluid, or by the enlargement of one or more of the underlying organs. 

Considerable information may be derived from inspection of the 
cutaneous surface of the abdomen. The presence of linea albicantes 
furnishes evidence of a marked reduction in weight or else the existence 
of a previous pregnancy. A diffuse infiltration involving the abdominal 
wall as a whole is caused by a surplus accumulation of fat or by edema. 
Dilated or tortuous veins indicate some form of portal obstruction. In 
addition, search should always be made for hernias of the abdominal 
wall. Epigastric hernia may be productive of considerable distress and 
is not infrequently overlooked on inspection. 
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Visible pulsation of the abdominal aorta is present in many neurotic 
individuals with thin abdominal walls. This condition must not be 
confused, of course, with true aneurysm of the abdominal aorta or its 
branches, which is exceedingly uncommon. 

In emaciated individuals the normal peristaltic waves of the stomach 
and intestine may be seen at times, especially when distended with gas. 
When some form of obstruction occurs, the peristaltic waves become 
more evident and appear as distinct prominences on the abdominal sur- 
face. These waves travel usually in the direction of the obstructec 
area, although antiperistaltic waves are likewise observed, especially 
in the obstructed stomach. In pyloric stenosis accompanied by marked 
dilatation of the stomach, the gastric contractions are sometimes observed 
below the pelvic rim. Difficulty may be encountered in distinguishing 
between the peristaltic waves originating in the stomach and those 
produced by an obstructed bowel. In the latter, however, the waves 
are more diffuse and are usually more distinctively vermicular in type. 
A gurgling sound signifying the escape of gas through a narrowed lumen 
may sometimes be heard at the height of the contraction. Any circum- 
scribed bulging or shadows on the abdominal surface should be carefully 
observed from various angles. A small tumor can sometimes be detected 
in this manner to better advantage by inspection than by pal- 
pation. The size, shape and general appearance of an apparent tumor 
mass should be noted in detail, and an account should also be taken 
of its dependence upon respiration or change of position, as well 
as the influence exerted by the presence of food or fluid in the abdomen. 

Palpation.—Palpation follows inspection in the natural order, and 
frequently serves to verify and amplify the facts previously brought 
out by inspection. Complete muscular relaxation in the dorsal position 
is essential for satisfactory results in palpating the abdomen. The right 
hand of the palpator should be placed flat against the abdominal surface 
and not at right angle, simulating the position taken during piano play- 
ing, as is so frequently done. For deep palpation the left hand ean be 
made to override the right. While firm steady pressure is sometimes 
necessary, the patient should under no circumstances be made to suffer 
discomfort from the examination, since this calls forth resistance on the 
part of the musculature. It is best to begin with gently stroking or 
superficial palpation, covering each area of the abdominal cavity in 
turn. Much valuable information can be gathered from a superficial 
survey conducted in this manner. Indeed, deep palpation sometimes 
tends to push an abdominal mass away from the palpating fingers. 

When tumors are present, heed should be taken of their size, form, 
position, consistency, surface characteristics, as well as their sensitiveness 
to pressure. The mobility exhibited by a tumor during respiration is 
also of assistance in determining the organ to which it is attached. A 
small tumor connected with the stomach or the intestine can be made to 
disappear in some instances by inflating with gas these organs from 
without. 

Rigidity of the abdominal muscles (defensé musculaire) furnishes 
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a valuable sign, pointing to some form of irritation beneath the surface. 
Complete rigidity of the wall, when not under voluntary control, is an 
almost certain indication of general peritonitis, Cireumscribed rigidity 
furnishes equally positive information depending upon a localized peri- 
toneal irritation or inflammation. The diagnosis in both instances is 
rendered more certain if sensitiveness to pressure is present in con- 
nection with the rigidity. 

Localized areas of sensitiveness occur whenever inflammation or ul- 
ceration is present in the underlying structures. Caution must be used, 
however, in estimating the significance of painful spots located in any 
section of the abdomen. Neurotically inclined individuals are very prone 
to complain of sensitiveness to pressure even upon superficial palpation. 
When the mind is distracted from the immediate object of the examina- 
tion the painful spot will often be found to disappear promptly. A 
true sensitiveness based upon definitely existing pathologie conditions 
1s usually fixed at a specific area and is constantly present under all 
conditions. 

Regional Palpation.—The order to be followed in palpating the vari- 
ous regions of the abdomen is optional with the examiner. The autho1 
has found it preferable to begin in the right hypochondrium and proceed 
successively to the epigastric region, the left hypochondrium, the left 
inguina, the right inguina, and finally to the umbilical and suprapubic 
areas. The lumbar region can be palpated to the best advantage by 
placing the patient in a partial lateral position, turning first to the right 
and then to the left. The bimanual palpation of the lumbar regions is 
greatly facilitated by taking a position behind the patient. 

The Right Hypochondrium.—In this region one is enabled to palpate 
the enlarged liver, the gall-bladder, the pyloric aspect of the stomach, the 
right kidney, the hepatic flexure, the transverse colon and tumors con- 
nected with the omentum and retroperitoneal space. 

When palpating the liver, note should be made of the consistency 
and surface aspects of the organ, the character of the edge presenting, 
whether smooth or rounded, as well as the presence of nodules or tumor 
masses, 

The normal gall-bladder cannot be palpated, but the pathological 
gall-bladder frequently presents itself as a rounded mass overlapped to 
a certain extent by the liver edge. It is important to remember that 
Jarge gall-bladders usually drop backward when the patient lies in a 
prone position and may therefore be palpated at some distance from 
the norma] site at the level of the ninth cartilage. The over-distended 
gall-bladder is usually distinctly globular in shape and occasionally its 
fluid contents can be made out by fluctuation. The author has never 
been able to palpate stones in the gall-bladder, as has been claimed by 
others, 

The normal pylorus may be palpated at times during contraction 
when the abdominal wall is thin and in a relaxed state. Pyloric tumors 
are circumscribed as a rule, are frequently hard and nodulated and as 
is the case with the liver and gall-bladder move readily with respiration. 


396 THE PHYSICAL EXAMINATION 


The right kidney, under ordinary conditions, is more accessible for 
palpation than the left. The simple detached right kidney is a very 
common physical finding. Diffuse enlargements and tumors of the 
kidney are comparatively rarely encountered in the course of abdominal 
palpation. The movability of the kidney is not influenced by the act 
of respiration. The same is true of masses connected with the other 
retroperitoneal structures, as well as tumors attached to the transverse 
colon or the omentum. 

The Epigastrium—Here are encountered tumors or other masses 
connected with the pylorus, the lesser curvature and other portions of 
the stomach, the right and left lobes of the liver, the transverse colon, 
the small intestine and the omentum. A collection of fluid in the 
lesser omentum, subphrenic abscess, and a thickened dilated aorta or 
abdominal aneurysm are occasionally met with also in palpating the 
epigastric region. 

The Left Hypochondrium.—In certain cases, where the stomach has 
become retracted, tumors of that. organ may be encountered entirely 
to the left of the median line. Among other structures present in the 
left hypochondrium may be mentioned enlargements of the pancreas, 
the spleen, the splenie flexure, the descending portion of the colon, the 
left lobe of the liver, the left kidney and masses connected with the small 
intestine and retroperitoneum. 

The spleen and left kidney can be palpated to better advantage with 
the patient in the left lateral position. An enlargement or tumor of the 
spleen may be recognized by the characteristic edge and the general form 
and shape of the organ, as well as by the mobility displayed during 
respiration. Pancreatic growths are immobile and present themselves 
for palpation usually to the left of the median line. 

The Left Inguina.—From the standpoint of the gastro-enterologist, 
the descending colon, the sigmoid and the rectum are the principal 
structures to be considered in connection with the left lower abdomen. 
Growths originating in this section of the bowel must be differentiated 
principally from those connected with the pelvic organs and the genito- 
urinary tract. Hyperplastic enlargements or tumors of the uterus, left 
ovary and tube may be recognized mainly by their distinctive character- 
istics as determined by bimanual palpation through the vagina or rectum, 
while genito-urinary lesions are eliminated by careful study of the urine, 
cystoscopy and radiography. 

The Right Inguina.—Similar deductions may be drawn in regard to 
the pelvie and genito-urinary organs in considering the right inguinal 
region as has been described for the left. In addition one encounters, 
in this important section of the abdominal cavity, the appendix, the 
cecum, the ascending colon, each with their special pathologic anomalies. 
A mass in the right lower abdomen gives rise at times to considerable 
difficulty in diagnosis. One must think not only of the pathologic 
appendix when confronted with such a condition, but also of the possi- 
bility of a simple inflammatory state or of a tuberculous, malignant or 
syphilitic lesion affecting the ileo-cecum or ascending colon. 
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Fecal masses can usually be ruled out by their doughy feel, freedom 
from sensitiveness as a rule, and their prompt disappearance after the 
patient has been given a strong purgative. 

The Umbilical and Suprapubic Regions.—-The small bowel rarely 
comes under observation during palpation, owing to the fact that in- 
flammatory swellings and tumors of this section of the bowel are com. 
paratively infrequent. Any abnormal mass in this region is usually 
derived from enlargements of the pelvic organs or from an over-distended 
or diseased urinary bladder. 

Percussion.—Percussion of the abdomen in most instances provides 
little information that cannot be better obtained through inspection and 
palpation. The lower border of the stomach can sometimes be mapped 
out by percussion when the patient is placed in an erect position, after 
swallowing several glasses of water. It is seldom that one is enabled 
to distinguish the size or the position of the stomach, however, by per- 
cussion alone. There is little difference to be noted in the tympanitic 
tone elicited over the distended stomach as distinguished from that pro- 
duced over the bowel. 

Percussion, however, proves of considerable service in determining 
the presence of free fluid in the abdomen, as well as in locating and out- 
lining abnormal masses and tumors. When fluid is present in the ab- 
dominal cavity, the percussion note varies with the position taken by the 
patient. Under such circumstances the line of dullness will be founda 
to follow closely the level of the fluid, being most marked, as a rule, ix 
the flanks and in the inguinal regions. An exception may be noted when 
peritoneal adhesions are present, which interfere with the free transfer- 
ence of the fluid. The presence of free fluid is also determined by gentle 
bimanual tapping with the fingers of each hand placed upon opposite 
points on the abdominal wall. In this manner a fluctuation wave is 
produced that is quite characteristic. This must be differentiated from 
the false fluctuation sometimes produced by an over-collection of fat in 
a relaxed abdomen. 

Auscultation.—Auscultation occupies a relatively unimportant place 
in abdominal examination. It is sometimes used in conjuction with per- 
cussion in locating the size and position of the hollow viscera. With 
the bell of the stethoscope placed in the region of the stomach, gentle 
tapping or a scraping movement of the finger will produce a clear reson- 
ant note which makes it possible in some instances to locate the borders of 
the stomach. This method is not, however, to be relied upon. Oc- 
easionally friction sounds synchronous with respiration can be heard 
over the liver or spleen in connection with a perihepatitis or a peri- 
splenitis. When present, these signs possess a definite diagnostic sig- 
nificance. 

Auscultation of the deglutition sounds produced in the esophagus, 
first described by Meltzer, may prove of value for detecting the presence 
of an obstruction at the cardia. The bell of the stethoscope is placed in 
the costal angle beneath the ensiform cartilage and the patient 1s made 
to swallow a large mouthful of water. The first sound, which is of a 
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squirting character, is heard almost simultaneously with the act of 
deglutition. Five to 10 seconds later a second sound exhibiting a 
bubbling or metallic character becomes audible as the water passes 
through the cardia into the stomach. The second sound is heard more 
constantly than the first. When stricture of the esophagus is present, 
there is usually a delay in the time appearance of the second sound, 
or else either one or both sounds may be entirely absent. 


Examination of the Gastric Contents 


THE NorMAL Gastric Juice.—The gastric juice is the product of the 
mucosal glands of the stomach. This secretion is a watery, colorless 
fluid, holding in solution hydrochloric acid in the proportion of .2 per 
cent., the enzymes, pepsin, rennin and lipase, certain inconsequential 
mineral salts and a variable quantity of mucus. An admixture of duo- 
denal contents with bile is occasionally present. The quantity of pure gas- 
tric juice secreted in twenty-four hours varies between 1,000 and 1,500 ¢.c. 
The total quantity of the secretion as well as the relative amount of acid 
or of enzymes present depends upon several factors. During the resting 
or inter-digestive phase, the secretion of gastric juice is markedly dimin- 
ished or ceases entirely. According to the observations of Carlson, there 
is more or less continuous secretion of gastric Juice even in the entire 
absence of food. The amount, however, is small, varying from a few cubic 
centimeters to not over 60 c.c. per hour. 

The secretion of gastric juice is to a marked extent under the influence 
of psychic stimuli. This socalled appetite juice is called forth by seeing, 
smelling or even thinking of savory food on the part of the individual. 
The original observations of Pavlow on dogs and those more recently of 
Carlson on man would seem to emphasize the importance of this element 
upon the entire field of digestion. 

In the fasting stomach a residium of approximately 50 ¢.c. is present, 
consisting chiefly of gastric mucus, swallowed saliva, and mucus from 
the respiratory tract along with small amounts of gastric juice. 

Clinical Methods of Studying the Gastric Juice by Means of Test 
Meals.—Tur Test Breakrast.—In order to obtain accurate results in 
the conduct of the test breakfast, certain fundamental standards and 
rules must be rigidly observed. The meal should be given only on the 
fasting stomach. For this purpose, it is necessary that food and drink 
be prohibited for at least twelve hours preceding the test. A standard- 
ized meal only is to be given, consisting preferably of two slices of ordi- 
nary white bread, each slice one-half inch thick, and two glasses of water. 
This constitutes the socalled Ewald test breakfast, which should not be 
modified, as is wrongly done in some quarters by the substitution of other 
food substances. The contents should be withdrawn in exactly one hour, 
and the examination of the specimen carried out according to a definite 
formula in the manner to be described later. In some instances, where 
rapid gastric motility is indicated the contents of the test meal may be 
withdrawn from one-half to three-quarters of an hour after ingestion. 
The Ewald test breakfast performed in this manner yields sufficient in- 
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formation for ordinary clinical purposes, and is to be preferred as the 
method of choice in the daily clinical routine. When further insight into 
the behavior of the gastric secretion is required, recourse may be had to 
the method of fractional analysis introduced by Rehfuss in 1912. 

Tue Reuruss or FractionaAL MetHon.—aA special stomach tube was 
devised by Rehfuss for this purpose. The rubber tubing is of small cali- 
ber, not over one quarter inch in diameter, to which is attached an olive- 
shaped metal tip, with large fenestrated openings. The tip is swallowed 
by the patient in a fasting state, and after reaching the stomach, the 
contents of the organ are aspirated and set aside for further analysis. 
The patient is then fed the ordinary Ewald test breakfast, and at the 
end of each fifteen minutes, 10 ¢.c. of gastric contents is withdrawn and 
placed in properly labeled glasses. The specimens thus obtained are later 
examined separately in the usual manner of the ordinary test breakfast. 
By this means, one is enabled to form an estimate of the entire phase of 
gastric secretion, including a survey of all possible variations. The frac- 
tional method has been found to be especially useful in the study of the 
gastric achylias. 

A delay in the appearance of hydrochloric acid or of the enzymes is 
often noted during the earlier phases of digestion, extending over a period 
perhaps of one or two hours, This socalled false achylia might easily 
escape detection, unless the fractional method of gastric analysis is 
employed. 

THe EXAMINATION OF THE ASPIRATED TEST BREAKFAST RESIDUE.— 
After aspiration the test breakfast should be examined in turn, macro- 
scopically, chemically and microscopically. 

The Macroscopic Examination.—The macroseopic inspection reveals 
many important facts. The quantity, color, odor and gross appearance 
of the contents are first to be noted. The volume of the Ewald test break- 
fast (450 ¢c.c.) is reduced to a maximum of not over 120 ¢.c. at the end 
of the one-hour period. The average residuum obtained by means of the 
stomach tube under normal conditions is 75 c.c. An amount in excess 
of 120 c.c. indicates either motor delay or gastric hypersecretion. Sim- 
larly, when less than 30 ¢.c. is withdrawn it points to either hypermo- 
tility or a decrease in secretion. 

Abnormal color may be due to the presence of certain foodstuffs, 
blood, bile, pus or may result from contamination with vegetable moulds 
or chromogenic bacteria, yielding distinctive discolorations, usually green- 
ish. This green color is sometimes confused with bile stain. 

The odor of the bread and water mixture of the test breakfast is quite 
distinctive, that is, mildly acidulous and bready. Excessive fermentation 
or admixture of foreign substances produces a change from the normal 
odor. 

The amount of mucus present in the stomach contents is of great im- 
portance for the diagnosis of gastritis. A distinction must be made be- 
tween mucus swallowed from the upper passages, and gastric mucus. The 
latter is clear and transparent, only slightly viscid, and never appears 
in clumps, as is the case with swallowed mucus. Again stomach mucus 
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is intimately mixed with the bread particles, while the respiratory mucus 
impregnated with air bubbles floats to the surface. 

Under norma] conditions the gastric chyme is a homogenous mass, the 
various food products‘having undergone complete maceration and mixing 
as a result of the churning movements of the stomach musculature. Poor 
chymification, therefore, is an indication of abnormal function, and is 
caused mainly by a deficiency of hydrochloric acid secretion. In achylia 
gastrica, the test breakfast is usually returned with the bread particles 
in almost the same state as when swallowed. 

The Chemical Examination.—Qualitative and quantitative tests for 
the determination of free and combined hydrochloric acid, the total 
acidity, and the various enzymes of the gastric juice, furnish valuable in- 
formation in regard to the functional activity of the stomach. 

Qualitative Tests for Free Hydrochloric Acid.—A variety of color 
reagents or indicators are employed for the detection of free hydrochloric 
acid. Blue litmus is converted into red in the presence of all acids. More 
specific indicators for the mineral acids are solutions of congo blue and 
dimethylamido-azobenzol (Toepfer’s reagent). Congo blue is changed 
to red in the presence of free hydrochloric acid and the yellow Toepfer’s 
reagent is likewise turned red by the acid. 

The Gunzburg test solution is not affected by organic acids and is 
quite accurate for even small amounts of hydrochloric acid. This test is 
carried out as follows: Two or three drops each of filtered gastric con- 
tents and Gunzburg’s reagent (composed of phloroglucin gram 1, va- 
nillin grain 1, aleohol 30 ¢.c.) are placed in a porcelain dish and evapor- 
ated to dryness. In the presence of hydrochloric acid a bright red crystal- 
line deposit forms on the outer border of the dried-out precipitate. Care 
must be taken to apply the heat slowly, as otherwise the red color will be 
eonverted quickly into a burnt brown. A mixture of resorcin and cane 
sugar in alcohol constitutes another highly specific test solution for the 
mineral acids, first recommended by Boas. This reagent is prepared by 
adding 5 grains (0.3824 gram) pure resorcin and 3 grains (0.195 gram) 
eane sugar to 100 c.c. of 94 per cent. alcohol. The technic of this test 
is as follows: 5 to 10 drops of gastric filtrate are mixed with from 2 to 5 
drops of the resorcin solution in an evaporating dish. Heat is applied 
gently as in the phloroglucin-vanillin test. If free hydrochloric acid is 
present a bright vermilion red discoloration appears which is dissipated 
quickly upon cooling. 

Quantitative Tests for Free Hydrochloric Acid.—Any of the above 
indicators may be employed in the titration of the gastric filtrate for the 
estimation of free hydrochloric acid. Toepfer’s reagent is usually se- 
lected for the purpose. To 10 c.c. of the filtered gastric contents, 2 or 3 
drops of Toepfer’s reagent is added. A red color denotes the presence 
of free hydrochloric acid. The solution is then neutralized by the addi- 
tion, drop by drop, of a solution of one-tenth normal sodium hydroxide, 
contained in a buret. The point of neutralization of the acid is marked 
by the conversion of the red Toepfer’s reagent to a canary yellow. A 
reading of the number of cubic centimeters of decinormal sodium hydrox- 
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ide solution employed indicates the amount of acid present. This amount 
is usually multiplied by ten in order to bring the reading to a basis of 
100 ¢.c. of filtrate. The normal reading of free hydrochloric acid varies 
between 30 and 40. A reading above 40 would signify hyperacidity, and 
under 30 a subacidity. 

The H-Ion Concentration Method of Determining Free Hydrochloric 
Acid.—The H-Ion concentration of any solution is the amount of ionized 
hydrogen contained in each unit volume. For the determination of the 
amount of ionized hydrogen in a solution two methods are available, either 
the electrometric or the colorimetric. For ordinary clinical purposes, 
the colorimetric method, though somewhat less accurate, is to be pre- 
ferred because of its simpler technic. A considerable number of dye sub- 
stances have been suggested for use as indicators in carrying out the color- 
imetric test. For the determination of the H-Ion concentration of the 
gastric contents, Clarke and Lubs selected thymolsulphonpthalein (thy- 
mol blue) as the most suitable indicator. It was found by these authors 
that the varying degrees of acidity of the free hydrochloric acid content 
of the gastric juice could be expressed more uniformly and with greater 
accuracy by the employment of this particular dye. Accepting this sug- 
gestion as a basis for further work in this field, Scholl and King were the 
first to devise a simple colorimeter, which could be employed clinically 
in determining the H-Ion content of the gastric juice. 

Method of Scholl and King.—A series of standardized color solutions 
are prepared in sealed glass containers which represent varying degrees 
of H-Ion concentration. It has been found that these colors fade in the 
course of time, so that a renewal of the solutions may be required. Com- 
parison with standardized colors should be made at least every twelve 
months. 

Add two drops (.04 c.e.) of a .1 per cent. aleoholie solution of thymol 
blue from a graduated pipette to 2 drops (.04 ec.) of filtered gastric 
contents. It is essential that the gastric filtrate be filtered several times, 
if necessary, or centrifugalized in order to clear it of any turbidness. A 
change to a reddish color denotes the presence of free hydrochloric acid. 
The shade of color reaction is now compared with the standardized color 
solutions, and a reading is taken, which expresses the degree of H-Ion 
concentration corresponding to the amount of free hydrochloric acid 
present. A reading of 1.8 to 1.4 represents normal acidity. 2.4 to 1.8 
denotes hypoacidity and a reading of 3.0 is equivalent to anacidity. A 
figure less than 1.4 expresses hyperacidity. Should the specimen of gas- 
tric contents possess a greater H-Ion concentration than 1.6, 2 c.c. of dis- 
tilled water should be added for dilution along with 2 additional drops 
of the indicator. The reading is then multiplied by 2 to include the degree 
of dilution. 

As a result of a series of comparative tests and in conformity with the 
opinion of others, the authors believe that the H-Ion concentration method 
is capable of a greater degree of accuracy than is the case with the ordi- 
nary titration methods. 

Estimation of the Combined Hydrochloric Acid.—Combined hydro- 


402 EXAMINATION OF GASTRIC CONTENTS 


chloric acid is estimated by means of a solution of Alizirin (alizirin sodi- 
um monosulphate in a 1 per cent. aqueous solution). This indicator is 
sensitive to the presence of free hydrochloric acid, acid mineral salts, and 
organic acids and is converted into a violet color in an alkaline medium. 
Ten cubic centimeters of gastric filtrate containing 2 to 3 drops of alizirin 
solution is titrated with N/10 sodium hydroxide until the violet color 
appears. This reading subtracted from the total acidity gives the amount 
of combined acid present. 

Estimation of the Total Acidity—The total acidity of the gastric 
contents is made up of free hydrochloric acid, combined hydrochlorie 
acid, the acid mineral salts present in the food, and organic acids. To 
determine the total acidity, 2 or 3 drops of a 1 per cent. alcoholic solution 
of phenolphthalein is added to 10 c.c. of gastric filtrate. The same filtrate 
employed for the determination of the free acid may be used. Complete 
neutralization of all the acid elements is indicated by the appearance of a 
reddish color. The curve of total acidity runs a fairly constant and 
parallel course with that of the free acid. The normal reading of total 
acidity varies between 50 and 60. In hyperacid states records above 100 
have been noted. 

The Gastric Ferments.—The ferments, pepsin and rennin, are only 
active when free hydrochloric acid is present in the gastric Juice in a 
sufficient amount to give a hydrogen-ion concentration above 3.0. The 
absence of hydrochloric acid renders both enzymes entirely inactive. 

THE DETERMINATION OF PEPsin.—The Mett Method.—This test yields 
fairly accurate results and is the one commonly employed by a majority 
of clinicians and laboratory workers. The Mett pepsin tubes are prepared 
by drawing fluid egg albumin by means of suction into finely spun cap- 
iliary glass tubes. The albumin is then coagulated by boiling for five 
minutes and after cooling the tubes are hermetically sealed with paraffin, 
Care should be taken to exclude air bubbles and to have the albumin con- 
tent fill the tube completely. 

Before testing for pepsin, the tubes are first cut into smaller segments 
ranging from 2 to 5 cm.in length. These are placed in the filtered gastric 
contents which is kept at body temperature in an incubator for 10 hours. 
The hydrochloric acid content of the solution should approximate .18 per 
eent. At the end of the 10-hour period, if pepsin is present, the coagulated 
egg white is found to be digested in whole or in part. The digestive pro- 
cess begins at the ends of the test tube and extends progressively inward. 
Measuring the length of the digestive column in squared millimeters fur- 
nishes a fairly accurate method for estimating the degree of peptic activity. 
Should the digestive column measure 2 mm., for example, the unit of 
peptic digestion would be calculated as 4. One pepsin unit constitutes 
the amount of pepsin capable of digesting 1 mm. of egg protein contained 
in a Mett tube within a period of 10 hours. This is predicated upon an 
acidity of .18 per cent. free hydrochloric acid. When the acidity is above 
this figure dilution of the gastric filtrate is required, ranging from one- 
fourth to one-twentieth. The degree of dilution must be taken into account 
in the final calculation of the peptie activity of the fluid. This is done 
by multiplying the squared millimeter length by the diluting figure. 
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Ricin Test (Jacoby-Some Method).—One gram of ricin is dissolved 
in 100 cc. of a 5 per cent. solution of sodium chlorid. This is filtered and 
2 c.c. of the filtrate is mixed in a small test tube with 1% c.c. of tenth nor- 
mal hydrochloric acid solution and 1 ¢.e. of diluted stomach contents. The 
ricin is deposited but as a result of the action of the pepsin clears up when 
the solution is kept at body temperature for 3 hours. One pepsin unit 
represents the amount of gastric juice which is sufficient to clear up 
2 ¢.c. of the above 2 per cent. ricin solution in 3 hours at body tempera- 
ture. Normal stomach contents contain about 100 pepsin units per cubic 
centimeter. The details of this test are rather intricate for quantitative 
estimations and the results are not as reliable as those obtained by the 
Mett method. 

The Gelatin Test.—Five c.c. of a 3 per cent. solution of gelatin is 
poured into a glass test tube 15 mm. in diameter, and sterilized at 
100° C. (237.8° F.). A vertical position of the tube is maintained until 
the gelatin becomes solidified by cooling. Five c.c. of the filtered gastric 
juice is now layered over the gelatin, and .02 gram of thymol is added. 
Digestion is allowed to proceed at room temperature for a number of 
hours. 

A millimeter scale made of paper is pasted on the outside of the test 
tube, which serves as a measure of the degree of digestion taking place 
in the gelatin within a definite period. The total amount of gelatin 
digested may be read from the paper millimeter scale. Normal gastric 
juice digests, on an average, 214, mm. in 24 hours. To insure accurate 
estimations, a number of tubes should be used in each test, and an average 
of the readings taken. 

THE DETERMINATION OF RENNIN.—Neutralize 10 c.c. of filtered gastric 
contents with decinormal sodium hydroxide solution. The same quantity 
of previously neutralized boiled milk is added and the mixture is placed 
in an ineubator. The curdling action of rennin should begin within 15 
minutes. A mass coagulum usually forms when the mixture is allowed 
to stand for over 30 minutes, when sufficient rennin is present. 

SIGNIFICANCE OF OccuLT Bioop 1n Gastric CONTENTS.—A_ gross 
amount of blood in the stomach contents is always indicative of some 
definite pathological lesion. Streaks or small traces of blood on the other 
hand possess no significance, particularly in cases where the stomach tube 
is used, owing to the frequent occurrence of slight abrasions of the mucosa 
during its passage. For this reason a positive occult blood test in stomach 
contents should always be interpreted with care, and no definite clinical 
inferences should be drawn based upon this finding alone. A negative 
reaction, however, is of considerable value in ruling out the presence of 
hemorrhagic lesions. 

Tests for occult blood in gastric contents are conducted in the same 
manner as in the stcol. The benzidine test is the most sensitive and is to 
be recommended for routine use. The technic is as follows: As much 
benzidine as will go on the tip of a pocket knife is dissolved in 2 c.c. 
of glacial acetic acid. The filtered stomach contents in about equal 
quantity is added to this solution along with a few drops of hydrogen 
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peroxide. A promptly appearing, distinctly blue reaction discloses the 
presence of blood. 

Compressed tablets of biborated benzidine, first introduced by Dudley 
Roberts, are very convenient for use and may be used instead of the 
benzidine powder. A small segment of the tablet is placed on a clean 
glass slide and dissolved in a few drops of glacial) acetic acid. To this, 
3 or 4 drops of gastric contents are added and mixed in well. In the 
presence of blood a blue discoloration appears almost immediately. 

When benzidine is not available, the Guaiac test may be employed. 
This is carried out as follows: 10 ¢.c. of gastric eontents is mixed in a test 
tube with 2 c.c. of glacial acetic acid and 15 ¢c.c. of ether to dissolve out 
the hemoglobin. This mixture is shaken well and the ether is allowed to 
separate. The ether is then decanted into another test tube, and treated 
with a second mixture composed of 10 drops of freshly prepared tincture 
of guaiac and 30 drops of pure hydrogen peroxide. The presence of 
hemoglobin is indicated by a blue discoloration, 

The microscopic examination of the test breakfast residue is some- 
times undertaken in special cases, but because of the amount of undi- 
gested bread present is not usually satisfactory. The various features 
of the microscopic findings of gastric contents will be discussed in detail 
under the head of the examination of the motor meul residues. 

Moror Test Mrats.—The most satisfactory method of determining 
the motor function of the stomach is by means of special test meals, the 
principle of which is based upon the fact that certain foods of definite 
character and in measured amounts leave the stomach within a known 
specified time. <A large number of such test meals with a varied com- 
bination of foodstuffs have been suggested in the past. The authors 
have been led to restrict their selection, however, to the test meals 
described below. These are regarded as sufficiently comprehensive for 
ordinary clinical purposes. 

The Test Breakfast——The Ewald test breakfast is given primarily 
with the object in view of testing the gastric secretions. Nevertheless, 
as previously mentioned, the recovery of an excessive quantity, above 
120 ¢.c., is to be regarded as suggestive of a retardation of the emptying 
time of the stomach. In the face of this finding, a more definite motor 
meal test should always be instituted. 

The Raisin Test.—The patient is requested to eat one or two table- 
spoonsful of seedless raisins or currants at some definite period during 
the day, preferably late at night or during the early morning hours. The 
raisins may be taken in conjunetion with other food substances as, for ex- 
ample, bread, cake or puddings. The stomach contents are withdrawn six 
hours later. The finding of hulls or other remnants of the raisins in 
the stomach contents at the end of this period points to a definite delay 
in motility. 

The Riegel Test Meal—This consists of 400 c.c. of beef broth, about 
150 grams of cooked meat, 50 grams of mashed potatoes and a good slice 
of wheat bread, The stomach is aspirated in from four to seven hours 
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and the amount and character of the recovered meal, if any, is noted in 
detail. 

The Authors’ Test Dinner.—This constitutes a type of dinner meal, 
both in character and amount, wh-ch is partaken of daily by the average 
individual and serves therefore as a satisfactory index of the motor 
capacity of the stomach under normal physiolegic conditions. The 
meal is given at 10 P.M., following a previous fast at least six hours, 
and consists cf vegetable soup, partially cooked rice, a green vegetable, 
two slices of raw tomato, a small portion of meat (this may be omitted), 
bread and butter, and a baked apple with raisins. At 9 A.M. the 
stomach tube is introduced and the entire amount aspirated is set aside 
for further examination. The stomach is then lavaged until the water 
returns clear. The various washings are examined earefully for the 
presence of any solid particles. The findings of any element of the 
meal, either upon gross or microscopic examination, indicates a marked 
degree of gastric stagnation, pointing usually to pylorie stenosis as the 
cause. 

Examination of the Gastric Residue After a Motor Test Meal.— 
Macroscoric.—The Gross appearance.—In the more advanced types 
of gastric stasis the aspirated stomach contents separate upon standing 
into three layers. The top layer is composed of a frothy scum, caused 
by the gradual rising of the fermentation gas bubbles to the surface. 
The second layer is essentially fluid in character, but is usually cloudy 
and viscid, due to an excessive quantity of mucus. The bottom layer 
of sediment is made up of the more solid substances, consisting in the 
main of undigested food particles and other detritus. 

Quantity.—The quantity of the gastric residue removed after a motor 
test meal will depend upon the character and amount of food eaten, as 
well as upon the time of withdrawal. In the more extreme types of 
stasis, resulting as a rule from pyloric obstruction, as much as one to 
two liters may be withdrawn after a twelve-hour fast. In minor degrees 
of delayed motility, on the other hand, due to simple muscular atony, 
the stomach will often be found to have emptied completely within 
seven hours after an average meal. Between these extremes various 
grades of motor insufficiency are encountered, depending upon the type 
and the severity of the etiological factor. 

Odor.—The odor of the stagnation gastric contents is usually dis- 
tinctly fermentative in character. When yeast cells and sarcinae are 
the predominant organisms, the odor is that of a sour must, very much 
like fermented bread dough. The decomposition of the protein element 
in the food material results in the production of hydrogen sulphide and 
other gases, yielding characteristic fetid odors. Likewise, a malignant 
growth of the stomach, which is undergoing disintegration and sloughing, 
may give rise at times to a distinctly foul odor in the gastric contents. 

Color—The color of the gastric residue partakes largely of the 
charaeter of the food eaten. A copious hemorrhage into the stomach 
produces a dark brown or tarry black discoloration. The recovery of 
a dark coffee ground gastric sediment is commonly associated with the 
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diagnosis of carcinoma, though a similar sediment may occur in benign 
hemorrhagie lesions as well. A green discoloration is produced by ad- 
mixture with bile and also in some cases by the chance presence of certain 
chromogenic bacteria. 

The Chemical Examination—-The filtered gastric residue obtained 
after a motor test meal may be titrated for the presence of both free 
and total acid in the same manner as described for the test breakfast. 
The hydrochloric acid and the enzyme secretion continue as long as any 
food material remains in the stomach. The total acidity is usually 
found to be high in the stagnant stomach contents, owing to an increase in 
the amount of organic acids generated. Etherized extracts of the gastric 
filtrate will yield distinetive odors in the presence of some of the fer- 
mentative organic acids such as acetic, butyric and valerianic acids. 

Lactic Acid.—The generation of lactic acid in stomach contents is the 
result of the action of certain bacteria upon carbohydrates. This group 
of bacteria is only active when stagnation of food is present, and when 
the gastric secretion is deficient or lacking in hydrochloric acid. The 
occurrence of lactic acid in stomach contents, when not introduced with 
food, may be looked upon, therefore, as an indication of delayed 
gastric motility in conjunction with a lowered hydrochloric secretion. 
These factors are commonly associated when a malignant growth of the 
stomach exists, and especially in cases where the pyloric region is in- 
volved. The finding of lactic acid is, however, not to be considered as 
pathognomonic of malignancy, though the percentage is certainly high. 
It has been estimated that fully 85 per cent. of the cases of gastric 
diseases accompanied by the formation of lactic acid in the stomach is 
caused by carcinoma. 

The quantity of this chemical substanee found in foodstuffs is 
usually small and in almost unappreciable amounts. Oatmeal is without 
a trace and was therefore selected by Boas as the most suitable substance 
for testing for lactic acid. The chemical tests are ordinarily carried out 
only with the fasting stomach contents, and irrespective of the character 
of food eaten at the previous meal. 

The Uffelman Test.—Ten cubic centimeters of a 4 per cent. solution 
of carbolie acid is diluted with 20 c.c. of distilled water. To this mixture 
one drop of tincture ferric chlorid is added, which produces a clear 
amethyst-blue solution. Upon the addition of 5 to 10 drops of filtered 
gastric contents to this reagent the amethyst color is changed to a green- 
ish yellow when lactic acid is present. 

Relling’s Modification —This is more trustworthy than the Uffelman 
test, and is to be.recommended for routine analysis. A quantity of 
distilled water in a test tube is faintly colored by the addition of a few 
drops of a 5 per cent. aqueous solution of ferric chlorid. The solution 
is now divided into two test tubes. To one, the filtered gastric contents is 
added drop by drop. If lactic acid is present, a distinctly orange-yellow 
discoloration makes itself evident as the drops beerme diffused through 
the solution. The seennd test tube is used as a control. 

Tae Microscopic ExaMINaTion.—The microscopic examination of 
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the stomach contents after a motor meal furnishes valuable information 
and should always be undertaken as an integral part of the laboratory 
routine in the course of a gastric analysis. Though the quantity of the 
residue withdrawn may not be large and food particles may not be 
discernible, it is nevertheless important that a microscopic examination 
be instituted in every case. Under normal conditions, the residue ob- 
tained from the fasting stomach consists for the most part of a few 
isolated leukocytes, a limited number of epithelial eells, mostly of the 
squamous type, the nuclei of cells which have remained after their 
protoplasm has undergone digestion, a minimal number of bacteria and 
occasionally certain peculiar spiral bodies, shaped like snail shells, which 
are derived from the action of the gastric juice on mucus. In the 
stagnant contents, one finds, in addition, food remnants, abnormal cel- 
lular elements, and a gross increase in number and a change in character 
of the bacteria and fungi present. 

Food Remnants.—These present characteristic features under the 
microscope. Muscle fibres are usually detached and appear as reddish- 
brown columns upon which fine transverse striations can readily be 
discerned. Fat globules are rounded in shape and appear highly re- 
fractive to light. They take a deep red stain upon the addition of a drop 
or two of Sudan III. The fatty acid crystals occur as fine needles 
usually clumped together in the form of bundles or rosettes. The starch 
cells are made out most readily by their blue discoloration upon adding 
a drop of weak iodin solution. 

Cellular Elements.—Red blood corpuscles are sometimes present when 
gross evidence of bleeding is lacking. Care must be taken, however, not 
to confuse red blood-cells or leukocytes with undetached yeast cells. 

An increase in the number of pus cells, especialy when they occur 
in clumps, suggests an inflammatory or ulcerative preeess cf the 
gastric mucosa, if one can be certain that they are not derived ex- 
traneously from the esophagus or upper air passages. 

In gastritis large numbers of epithelial cells are s':ed from the gastric 
mucosa. These cells are mainly of the squamous type, though columnar 
and goblet cells are not uncommonly encountered. 

Tissue remnants may be discovered at times especially in the wash 
water after gastric lavage in cases of carcinoma or other sloughing pree- 
esses in the stomach. In such cases they may prove of cons‘derable 
diagnostic importance. 

Bacteria and Other Microorganisms.—The bacteria found in stomach 
contents have been the object. of considerable investigation in recent 
years. Inflammatory states of the gastric muersa are accompin‘ed by 
an increase in the number of bacteria. Staphylococci and streptococci 
are the predcminant organisms found, Their source in the stomach can 
be traced in many cases to septic e-nditions in the mouth, gums or tonsils. 

Yeast cells belong to the group of vegetable fungi. They are intro- 
duced into the stomach commonly with breid and other fermented car- 
bohydrate foods. In stagnant gastric ecntents the yeast cells mu't ply 
rapidly, forming long series of chains. Sarcinae are tetragenous cocci, 
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which form cotton-bale-like packets, quite distinctive in character. They 
are found in certain foodstuffs and may be discovered occasionally in 
normal gastric contents, especially where the acidity is high. When a 
large number of these organisms occur gastric stagnation is certain to be 
present 

The Oppler Boas bacilli, in a vast majority of instances, are found 
in connection with gastric carcinoma. They are long filamentous organ- 
isms, exhibiting small branch-like offshoots, and grow readily only in a 
non-hydrochlorie acid medium. They are stained yellow with iodin and 
are also Gram positive. Asa result of their activity lactic acid is formed 
from the carbohydrate elements of the food. At times Oppler Boas 
bacilli are discovered in the microscopic field before lactic acid can be 
detected chemically and altogether their presence in gastric contents is 
to be looked upon as of considerable diagnostic importance. 

Protozoal organisms are sometimes encountered in the gastric con- 
tents, but their presence is to be interpreted as merely incidental to a 
stagnant condition. Otherwise they possess no pathological significance. 


Examination of the Duodenal Contents 


For a comprehensive study of the duodenal contents, a previous 
knowledge of the functional activity of the stomach is required. This 
should inelude not only a physical and chemical analysis of the g stric 
secretion, both at rest and during digestion, but also a record of the 
motor capacity of the stomach. A reciprocal relationship undoubtedly 
exists between the functional activity of the stemach and that of the 
duodenum aud its associated accessory organs and their secretion. 

The unmixed duodenal contents obtained from the normal fasting 
individual is always transparently clear and : f asl ghtly viscid or syrupy 
consistency. A small amount of bile is usually present, which may not, 
however, be visible in the gross specimen. If there is no contamination 
with gastric juice the reaction will be found to be fai:tly alkaline, 
especially if the H-Ion concentration method be employed as a test. 

The duodenal contents aspirated through a tube ‘s more or less sub- 
ject to contamination. It consists in the main of pancreatic juice, 
succus entericus, a varying amount of bile, along with an admixture of 
mucus and possibly of gastric contents. These constituents vary both 
qualitatively and quantitatively, and depend upon the type of food in- 
gested, the time withdrawal, and especially upon whether a previous 
fasting state has existed or not. With the idea in view of promoting uni- 
formity and standardization in the study of the duodenal contents, all 
tests should be conducted only after a fast of at least 12 hours. The 
undesirability of admixture with gastric contents is in this manner 
largely minimized. 

METHOD Or OBTAINING Duopenal ConTents ror ANALYsIs.—As em- 
phasized above, it is best that the patient present himself after a fast 
of at least 12 hours prior to the introduction of the duodenal tube. 
Any one of the varions types of duodenal tubes may be used, though the 


METHOD OF OBTAINING 409 


authors have found that the one devised and recommended by Jutte of 
New York is the most applicable for the purpose. The manner of 
passing the tube into the stomach may be through either the mouth or 
the nose. According to the authors’ experience, the latter method is 
the least objectionable to the patient. During the passage of the tube 
through the nose, a resistance is commonly eneountered in the posterior 
nares, which is, however, easily overcome by asking the patient to swal- 
low several times. When the tube has reached the stomach, the initial 
step includes the removal of all the residual gastric contents, which 
consists for the most part, of accumulated mucus from the stomach and 
upper air passages. The patient is now made to lie on his right side 
and if possible his mind should be distracted by pleasant conversation 
or the reading of light literature. Approximately 31 inches of the tubing 
should be fed to the patient. The length required to reach the duodenum 
depends to a certain extent upon the height of the individual and upon 
the position occupied by the stomach within the abdominal cavity. It 
is highly important that the final 6 inches of tubing be introduced quite 
slowly and with eare, so as to prevent coiling within the stomach. When 
the full measured length of the tube has been reached, the proximal end 
outside the mouth should be secured by applying adhesive tape to the 
nose or cheek. 

The entire method of procedure should be conducted as nearly as 
possible along physiological lines, avoiding all extrinsic measures, such as 
massage movements over the abdomen, as well as the introduction of 
drugs into the stomach. The drinking of small quantities of tap water, 
on the other hand, by stimulating gastric peristalsis assists materially 
in promoting the passage of the tube through the pylorus. An average 
time of 2 hours is required for the entrance of the tube into the 
duodenum, under normal conditions. Meyers and McClendon found 
that an average of three and a half hours was necessary in their cases. 
According to the authors’ observations in over 300 individuals, the 
minimum time for reaching the duodenum was three quarters of an hour. 
In cases of gastroptosis, or especially when pylorospasm is present, five 
or more hours may be required. Failure to reach the duodenum was 
recorded in about five per cent. of the above cases. 

In order to make certain of the entrance of the tube into the duode- 
num, the following indications may be used as control: 

(1) When the tube has found its way into the intestinal tract definite 
pull or traction may be noted, which is absent when the tube lies in the 
stomach. Likewise, because of the negative pressure within the duode- 
num, when the slight withdrawal of the tube is attempted, a certain 
characteristic tug makes itself felt. 

(2) For a similar reason, aspiration of the ducdenal contents is not 
accomplished with the same facility as is the case with stomach contents. 
Collapse of the rubber tubing is also noted when attempt is made to with- 
draw the ducdenal contents too rapidly. 

(3) When the tip of the tube has once entered the duodenum a few 
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swallows of milk or other colored fluid will not return immediately upon 
aspiration as is the case with stomach contents. 

(4) If the bell of the stethoscope be placed over the epigastric region 
and a small amount of water is instilled through the tube, a low-pitched 
gurgling sound is heard when the tube is in the stomach. If, on the 
other hand, the tube has entered the duodenum, the sound produced by 
the water is of a higher pitch and repeated splashings will be heard as 
the water trickles downward through the small bowel. 

(5) A few drops of Toepfer’s or blue litmus reagent added to stomach 
contents produces a prompt reddish discoloration, because of the presence 
of free hydrochloric acid. The neutral or alkaline duodenal secretion 
remains unchanged on the addition of either reagent. 

(6) Whenever conditions permit, fluoroscopic visualization of the 
tube should be made from time to time, until the tip has been found to 
have reached the first portion of the duodenum. Fluoroscopie examina- 
tion, likewise, offers additional information in regard to the type and 
position of the stomach, the direction of the longitudinal axis and the 
approximate length of tubing required for entering the duodenum. 

CLINICAL INFORMATION DERIVED FROM THE EXAMINATION OF Dvo. 
DENAL CONTENTS.—For clinical purposes the examination of duodenal 
contents may be divided under 3 headings: macroscopic, chemical and 
microscopic, in a manner similar to those previously described under the 
head of stomach contents. The macroscopic examination often furnishes 
important information in the way of an abnormal opacity or discolora- 
tion. The presence of a large number of pus cells produces a marked 
opacity. In the ease of pure pus, a milky hue may result. An excessive 
amount of mucus brings about increased viscosity with stringiness. A 
reddish or -dark brown hue discloses an admixture with blood, usually 
from an ulcerated surface. Various shades of biliary discoloration have 
been considered by Einhorn as indicative of certain pathologic states 
within the gall tract. More recent observations, however, have dis- 
credited the importance of these observations. The normal bile color 
is changed readily by chemical reactions, due mainly to admixture with 
stomach contents. 

Studies of the chemical reactions of the.duodenal contents have made 
rapid advance in recent years. This has been due largely to the imtro- 
duction of the more exact colorimetric methods, based on H-Ion con- 
centration. In order to test the H-Ion concentration of duodenal con- 
tents, brome thymol blue in a 1 per cent. alcoholic solution is used as an 
indicator. The color range of this indicator is sufficiently sharp to regis- 
ter even slight modifications when compared with standardized color 
reagents. Myers and McClendon in a series of observations demon- 
strated that the H-Ion concentration of the duodenal contents in normal 
individuals, 3 or 4 hours after a meal, varied from slightly acid (3.20) to 
alkaline (7.2). After a somewhat longer period of fast, Okada and 
Araia found a distinetly alkaline reaction in the duodenal contents in 8 
out of 11 patients examined. In 12 determinations made by these authors 
during active digestion, an alkaline reaction was present in 7 indi- 
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viduals, an acid reaction in 4 and 1 ease proved neutral. In our own 
series of observations, totaling 35 in all, in which a 15-hour fast pre- 
ceded the test in each instance, an alkaline reaction was obtained in 30 
(7.0 to 8.4). Four were found to be neutral, and 1 was acid. 

For ordinary clinical purposes, an approximate estimation of the 
acidity or the alkalinity of the duodenal contents may be determined by 
the more simple titration method, employing litmus solution as an in- 
dicator. 

The microscopic investigation of the duodenal contents serves to 
supplement the results of the macroscopic and chemical examinations. 
Under normal conditions, one finds a few scattered leucocytes in the 
microscopic field, a somewhat larger number of epithelial cells with 
debris, possibly a few bacteria and an occasional crystal. In the presence 
of pathological lesions, these elements are usually greatly increased. 
An appreciable number of pus cells, especially when they appear in 
clumps and are accompanied by an increase of bacteria, denotes an in- 
flammatory process in the duodenum or the gall. tract. Red blood-cells 
may be the result of slight trauma from the tube. Large numbers, how- 
ever, betoken an ulcerative condition in the upper tract. Infestation 
with protozoal organisms is likewise sometimes encountered in the secre- 
tions of the duodenum and gall tract. Lyons, Smithies and the authors 
particularly have called attention to the occurrence of the vegetative 
forms of Lamblia or Giardia Intestinalis in aspirated duodenal contents. 
The flagellates, trichomonas intestinalis and tetramitus meshelii are less 
frequently found. In 2 cases recently studied by the authors, the larval 
forms of strongiloides intestinalis were constantly present in great num- 
bers in specimens of the aspirated duodenal contents. 

METHODS FOR DETERMINING THE PRESENCE OF 1HE PANCREATIC EN- 
ZYMES IN DuopENAL ConTENTS.—Lipase (Steapsin).—The method of 
detecting the fat splitting enzyme in duodenal contents is accomplished 
in the following manner: To 1 drop of neutralized milk, diluted in a 
few drops of water, is added 3 drops of clear duodenal secretion. A 
small flake of litmus agar is employed as indicator and the mixture is 
placed in an incubator at body temperature for one-half hour. In the 
presence of lipase, the fat content of the milk is converted into fatty 
acids. The blue litmus is changed red as a result of this reaction. 

Buckstein has devised a method based on the same principle which 
possesses the added advantage of being carried out in vivo. An ordinary 
glass capillary tube is filled with a mixture of olive oil, agar agar and nile 
blue sulphate, which has previously been heated to moderate tempera- 
ture. After cooling, a small section of the capillary tube is placed in 
a perforated, insoluble celluloid capsule to which a silk thread is at- 
tached. The patient is now made to swallow the capsule, which finds 
its way into the duodenum within a short time. At the end of 3 or 4 
hours, the thread is withdrawn and the recovered capillary tube is ex- 
amined for a change of color. A blue color denotes the presence of lipase 
An estimate of the degrees of lipolytie activity can likewise be obtained 
from this method by means of millimeter markings placed on the glass 
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capillary tube. The measured length of the color change, expressed in 
millimeters, represents the approximate amount of lipase present. The 
existence of a fat splitting enzyme in the gastric juice may serve as a 
possible source of error in this test, which should not be overlooked. 
This factor is minimized, however, if the stomach has been kept empty 
of food by previous fast. 

McClure, Wetmore and Reynolds have recently suggested another 
method for estimating the amount of fat splitting enzyme contained in 
the pancreatic juice which, though somewhat complicated, is more ac- 
curate than the tests previously described. A portion of aspirated duode- 
nal contents is intimately mixed with a similar amount of emulsified 
cottonseed oil. The mixture after being allowed to incubate for several 
hours is titrated with a decinormal solution of sodium hydroxide. The 
degree of acidity determined in this manner serves as an index to the 
amount of lipase present. 

The reagents necessary for this test are as follows: (1) A one-tenth 
normal sodium hydroxide solution made up in 95 per cent. ethyl alcohol. 

(2) A fat emulsion composed of four parts of cottonseed oil, one part 
of powdered gum acacia and two parts of water prepared in accordance 
with directions given in the U. S. Pharmacopeia. After preparation, the 
emulsion should be put in ordinary milk bottles, which are hermetically 
sealed with patented metal caps. It is then sterilized at 15 lbs. pressure 
in an autoclave, which insures preservation. 

(3) A special molar phosphate mixture solution. This is prepared 
in the following manner: 53.4425 grams di-sodium phosphate is dissolved 
in one liter of water. Another solution of 20.4255 grams of acid potas- 
sium phosphate is made in half a liter of water. Twenty cubic centi- 
meters of the acid potassium phosphate solution are added to 900 c.c. 
of the di-sodium phosphate solution which furnishes an H-Ion concentra- 
tion of exactly 8.4. 

Technic.—One cubic centimeter of centrifugalized duodenal contents 
is diluted in 50 ¢.c. of the above molar phosphate mixture solution. Nine 
cubie centimeters each of the fat emulsion and the molar phosphate mix- 
ture solution are placed into test tubes which are incubated in a water 
bath at 40° C. (129.3° F.) for five minutes. One eubie centimeter of 
the diluted duodenal contents is then added to each tube, the mixture 
is shaken well, and incubated again for one hour at 40° C. (129.8° F.). 
Following this, the contents of the tubes are poured at once into smail 
Erlenmeyer flasks of about 150 c.c. capacity, the tubes are rinsed with 
about 20 ¢.c. of 95 per cent. ethyl alcohol and the rinsings are added 
to the flasks (the ethyl aleohol must be neutralized previously with 
tenth normal sodium hydroxide). Ten drops of a 1 per cent. 
phenolphthalein solution are added to each flask. The degree of 
acidity which has developed as a result of the formation of fatty acids 
is determined by titrating with the tenth normal alcoholic solution of 
sodium hydroxide. During titration the contents of the flask should be 
kept at boiling temperature. Control tests should be made with the 
same solutions, without the addition of duodenal contents. The normal 
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titration figures as determined by McClure for this test varied between 
0.9 ce. to 2.4 ec. of N/10 sodium hydroxide. 

Protease (Trypsin).—The presence of trypsin in the duodenal fluid 
may be detected by adding a small piece of coagulated egg white to the 
fluid and keeping at body temperature for several hours. At the end 
of this time, the egg white will have been found completely digested if 
trypsin is present. 

For the quantitative estimation of trypsin, McClure employs soluble 
casein as the protein material. The underlying principle of this test 
is as follows: The amount of casein that has failed of digestion, after the 
mixture has been allowed to stand for several hours in an incubator, is 
precipitated out of solution upon the addition of metaphosphoric acid. 
The nitrogen content of this precipitate is estimated on the same principle 
as that employed for the determination of the non-protein nitrogen of 
the blood, using an adaptation of the Folin-Wu method. Control tests 
should be made for the presence of nitrogen in all the reagents employed. 

The various reagents are prepared as follows: (1) A 20 per cent. 
Molar Phosphate Mixture Solution: Add 20 «.c. of a solution of acid 
potassium phosphate (containing 27.234 crams to the liter) to 980 c.c. of 
a solution of disodium phosphate (35.628 grams to the liter). This solu- 
tion gives an H-Ion concentration of 8.4. 

(2) A Casein Solution.—One gram of powdered casein is neutralized 
with 4 ¢.c. of 1/10 normal sodium hydroxide solution and 100 c.c. of the 
above 20 per cent. molar phosphate mixture is added. By the aid of 
heat and vigorous rotation of the flask the casein is made to dissolve 
completely. 

(3) A 25 Per Cent. Metaphosphoric Acid Solution.—The preparation 
of metaphosphorie acid usually obtained on the market should be fused 
in a graphite mortar until the white fumes of phosphorus pentoxide 
begin to appear. The fused material can be cooled conveniently by pour- 
ing in a clean pie pan which is floated on cold water. The meta- 
phosphoric acid so fused will maintain its potency as a protein precipi- 
tant if kept in tightly stoppered bottles. Solutions should be freshly pre- 
pared for each test by triturating the required amount of metaphosphor- 
ic acid and water in a mortar. 

Technic of the Test.—The duodenal contents are centrifuged until a 
clear or but slightly turbid supernatant fluid is obtained. The latter is 
decanted into a clean tube. In a 50 ¢.c. volumetric flask place 1 cc. of 
the duodenal fluid and bring up to the 50 ¢.c. mark with the 20 per cent. 
molar phosphate mixture solution. 

Into each of a number of test tubes place 9 c.c. of the casein solution. 
Heat in the water bath at 40° C. (129.3° F.) for five minutes. Then add 
1 e«.e. of the diluted duodenal contents, mix and incubate in the water 
bath for 30 minutes at 40°C. Now add 2 c.c. of the freshly prepared 
25 per cent. solution of metaphosphoric acid, mix thoroughly and filter. 
A perfectly clear, colorless filtrate should be obtained. This filtrate is 
tested for the amount of non-protein nitrogen present, according to an 
adaptation of the Folin-Wu method, employed in blood chemistry. The 
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digestive activity of protease is expressed in terms of milligrams of nitro- 
gen. Control tests are necessary for accuracy. 

The amount of non-protein nitrogen which results from the digestion 
of the casein the normal duodenal contents varies between 1.46 mg. and 
3.07 mg. 

Amylase (Amylopsin).—The presence of the starch-digesting enzyme 
in the duodenal fluid is detected by adding a small quantity of boiled 
starch solution to an equal quantity of neutralized duodenal contents, and 
incubating from one-half to one hour. Undigested starch assumes a blue 
eolor on the addition of iodin. Failure of the blue color to appear dis- 
closes complete conversion of the starch into glucose. Erythrodextrin pro- 
duces a brownish red color reaction. 

The quantitative test for amylase employed by McClure follows the 
principle of the conversion of starch into glucose, and the estimation of 
the glucose by means of the Folin-Wu method. 

The following reagents are needed: (1) a phosphate mixture solution, 
20 per cent. molar phosphate mixture of H-Ion concentration 8.4. This 
is prepared in the same manner as described under the quantitative test 
for protease. 

(2) A starch-phosphate mixture solution. Four grams of soluble 
starch is dissolved completely in 100 c.c. of hot distilled water. This is 
cooled and diluted with an equal volume of the 20 per cent. molar phos- 
phate mixture solution. 

Procedure for Estimating the Digestive Activity of Analyase.—In a 
25 c.c. volumetric flask, place 1 ¢.c. of the centrifuged duodenal contents, 
bring up to the 25 c.c. mark with the 20 per cent. molar phosphate mix- 
ture and mix thoroughly. 

In each of a number of test tubes, place 9 c.c. of the starch-phosphate 
mixture solution. Heat in the water bath at 40° C. (129.3° F.) for 5 
minutes. Then add 1 cc. of the duodenal contents diluted 1 to 25 as 
above. Mix and incubate in the water bath at 40° C. (129.3° F.) for 30 
minutes. Incubation may be carried out for a period of one hour instead 
of the 30-minute period, if the starch digestion is found to proceed slowly. 
The quantity of glucose present in the specimen is estimated according 
to the principles of the Folin-Wu technic for blood sugar. Control tests 
are necessary to insure accuracy. The amount of sugar developed by 
this method in normal duodenal secretion varies between .75 mgm. to 2.07 
mgm. 

The Einhorn Method for Estimating the Three Pancreatic Enzymes.— 
Einhorn has suggested a practical method for the quantitative estimation 
of the pancreatic ferments. All three enzymes may be tested for at the 
same time by the use of specially prepared agar tubes. The manner of 
preparation of these tubes is as follows: 

(1) Starch Tubes.—Agar powder 2.5 grams; starch 5.0 grams; dis- 
tilled water up to 100 ¢.c. Rub the starch in a mortar with sufficient 
water to make a smooth paste, and then add the remaining water. This 
mixture is put into a flask, sterilized by boiling, and then drawn by suc- 
tion into capillary glass tubing (inside diameter 1.5 mm.) which has 
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been previously warmed. The tubing with its contents is allowed to cool, 
and is then cut into 3 cm. lengths, and sealed at each end with melted 
paraffin. 

(2) Olive Oil Tubes.—Olive oil 25.0 grams; agar powder 2.0 grams; 
aqueous solution of Nile blue sulphate (1-2000) sufficient to make 100 
e.c. The further procedure is carried out in the same manner as above. 

(3) Hemoglobin Tubes.—A specially prepared hemoglobin powder 
1.0 gram agar powder 2.0 grams; distilled water sufficient to make 100 
c.c, Mix the hemoglobin powder in about 10 ec. of water until it is 
smooth, add the agar powder and water, then proceed in the same manner 
as previously described. 

These agar tubes already prepared for use may be obtained on the 
open market, They should be kept on ice until ready for testing. They 
retain their efficiency from a month to six weeks, after which the contents 
become dry and are likely to give inaccurate readings. Before using, 
Einhorn advises placing the tubes in water for a few minutes (after the 
paraffin has been removed), especially if the mixtures are not entirely 
fresh. 

Method of Procedure.—One each of the starch, olive oil and hemoglo- 
bin agar tubes (with the paraffin scraped off) is placed in a vertical 
position in a bottle containing the duodenal secretion, and kept at body 
temperature for 24 hours. A few drops of toluol are added for preserva- 
tion. At the end of the 24-hour period the agar tubes are removed from 
the bottle, wiped off, and the various changes, if any, are noted. If tryp- 
sin is present the hemoglobin tube will show a transparency extending 
from the ends. The olive oil tube presents a bluish appearance where the 
oil has been split into fatty acids by the lipase. The starch agar column 
should be pushed out of its tube and placed in a weak solution of iodin. 
All undigested starch will be turned blue. The length of the blue column 
may be used to determine the approximate degree of starch digestion. 

In the same manner, an idea of the approximate degree of digestive 
activity in the hemoglobin and oil tubes may be obtained by determining 
the measured lengths of the respective digested columns. 
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ACUTE AND CHRONIC GASTRITIS. SYPHILIS OF THE 
STOMACH. LINITIS PLASTICA 


By Burritt B. Cronn, M.D. 
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Gastritis in General.—Gastritis, acute and chronic, is a diagnosis 
once commonly in vogue, employed to cover a multitude of errors, and 
utilized like the term dyspepsia to characterize clinical pictures of in- 
definite outline and classification. The more exact knowledge of the 
actual pathological changes in the stomach wall which should accompany 
the picture of true inflammation, the differentiation of secretory and 
nervous disturbances and their grouping under a separate head, has 
‘ended to restrict the term gastritis to aetual pathological changes 
in the gastric structures. If it depended upon the pathologist at the 
postmortem table to make the diagnosis of gastritis, it would but rarely 
be made; nor is today the clinical diagnosis made with any frequency. 

The actual changes that characterize ‘‘ inflammation ’’ as Virchow 
used the term, ‘‘ redness, swelling, heat and pain’’ are practically 
present in gastritis only as the result of mechanical or chemical trauma. 
Apart from this, however, we must recognize, at least clinically, milder 
grades of gastritis, due to dietary indiscretion, decomposing food prod- 
ucts, and other noxious substances, in which, while the true patho- 
logical picture of inflammation is not attained, yet the congestion of 
the mucous membrane and the clinical symptoms of a gastric insult 
can be best classified under the term gastritis. Keeping in mind, there- 
fore, the divergence of the clinical concept, gastritis, from that of the 
true pathological picture, we may proceed to discuss the subject under 
consideration. 


Acute Gastritis 


Acute gastritis may be defined as a pathological change in the mucosa 
of the stomach, varying from milder stages of congestion, due to the 
ingestion of bad food or excessive quantities of food, to the more severe 
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grades of actual inflammation due to various toxins, including alcohols 
and drugs as well as metallic and chemical poisons. In this latter group 
the pathological picture becomes one of true acute inflammation. 

Etiology.—The condition is seen most often in children, particu- 
larly infants, but may occur at any age or in any class of life. It has 
been held that hereditary influences play some réle; that, in fact, 
certain families of individuals are predisposed to acute gastric upsets. 
It is hardly likely that such a condition is hereditary, though a 
peculiar tendency or idiosynecrasy to certain articles of diet may not 
infrequently be noted in family groups. In the same way individuals 
may have certain eccentricities as to diet. Thus a vegetable, fruit 
or fish which is a perfectly good article of nutrition for the masses 
may for no accountable reason give rise to marked symptoms in a 
person who has a weakness toward that particular article. 

Seasonal variations may be noted. Thus the summer, particularly 
the days of dog-heat, is rife with cases of acute gastritis due to de- 
composed food, shell-fish, spoiled ice-cream, etc., both in adults and 
in babies. Climate plays no particular réle. An important factor is 
the condition of the mouth and teeth as well as the method of and the 
time taken for the mastication of food. Not without cause did the Army 
look with disfavor during the War on individuals lacking in molars and 
therefore devoid of a good chewing surface. Carious teeth, broken teeth 
and pyorrhea, by giving rise to pain in the jaw and preventing the 
proper comminution of the food are important predisposing factors. 
Haste in eating, in the same way, has a definite deleterious effect on 
the gastric mucosa. Thus a meal properly prepared but eaten in 
great haste, particularly under nervous tension, may cause much dis- 
tress and catarrhal gastritis; while the same meal, or even a less diges- 
tible meal slowly eaten and properly chewed, with the mind at peace 
with the world, may be digested with perfect ease. 

The preparation of the food is a most important factor, particularly 
when apphed to vegetables. Thus raw starch granules, absolutely in- 
digestible, when properly prepared with sufficient heat either by baking 
or boiling, becomes one of the most easily digested articles of food. Bad 
preparation, particularly of the fibrous foods, may well lead to diges- 
tive disturbances. 

Acute inflammation of the stomach may be excited by the ingestion 
of food either too hot or too cold. Thus the drinking of very hot 
water and the tasting of too hot foods as well as indulgence in cold 
water and iced drinks, the so-called ‘‘ scourge of the American stom- 
ach,’’ may cause inflammatory conditions. 

Among the toxic irritants one must consider first aleohol, of which 
whiskey and gin are the greatest offenders. The ingestion of relatively 
large amounts, or in these days of prohibition the ingestion of badly 
distilled or synthetic whiskey, is a very common cause of acute 
gastritis. It is unlikely that any alcoholic drink containing less than 
10 per cent. of aleohol would give rise to inflammatory changes 
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Chemical toxins taken either accidentally or with suicidal intent, 
depending upon the concentration and the amount ingested, cause an 
acute gastritis, varying from a congestion and catarrhal inflammation 
to an acute inflammatory pseudo-membranous inflammation and necrosis 
of one or all of the membranes of the stomach wall. Among the chemical 
agents to be mentioned are: 

1. Chemicals having a fixative effect, such as bichlorid of mercury 
or carbolic acid which cause a membranous necrosis of the superficial 
layers of the mucosa. The gastric wall has the appearance of a silver 
gray or a dirty gray covering. The surface of the rugae bearing the 
brunt of the chemical insult, the mucosa surmounting the fold becomes 
red and thickened to be followed later by necrosis and an ulceration 
of the gastric wall. 

2. Chemicals having a burning action, such as sulphuric, hydro- 
chloric, nitric acid, etc., producing the pathological picture rather 
similar to the foregoing, except that there is less membrane formation 
and more direct maceration and necrosis. Such an injury if survived 
may be followed by complete regeneration of the mucosa though an 
atrophic gastritis remains. 

3. Chemicals causing a maceration effect such as the alkalies, 
caustic soda and potash. 

4. Milder chemical agents such as oxalic acid, chromic acid, arsenic, 
phosphorus, ete., which cause a catarrhal or a hemorrhagic inflam- 
mation with erosions. 

Acute gastritis of bacterial origin is observed as a very rare form 
under the term ‘‘ acute phlegmonous gastritis.’’ This is characterized 
by acute suppurative inflammation diffusing rapidly through the 
submucosa and mucosa of the stomach causing a huge inflammatory 
edema with a partial breaking down of the submucosal tissues and pus 
formation. The offending agent is practically always a streptococcus, 
rarely a pneumococcus. 

Symptomatology.—The first symptoms are those of fatigue, gen- 
eral malaise, aching pains in the back, limbs and head. These are 
followed soon by the local gastric symptoms. Epigastric discomfort 
and distension rapidly supervene with nausea and early tendency to 
vomiting, the latter soon becoming the predominant symptom. The 
abdominal pain may vary from slight burning sensations and discomfort 
to severe cramp-like epigastric pain, accompanied by giddiness, faint- 
ness, palpitations, cold sweats and collapse. There is profuse sweating 
and hiccough; profuse salivation is a marked symptom. In a milder 
case one severe bout of vomiting may terminate the attack; in severer 
cases vomiting may be repeated and profuse and may be so strenuous 
as to cause the admixture of traumatic blood. The later vomiting 
may be that of viscid bile-stained mucus which may continue, accom- 
panied by pain, even after the stomach has been emptied. The amount 
of vomiting will frequently depend upon the size of the meal ingested 
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and may follow only after the lapse of many hours of gastric stasis. 
Thus the first vomiting attack may expell food which has lain in the 
organ for six to twelve or even twenty-four hours after the ingestion 
of the noxious material. The first effect of the gastritis is to cause a 
pylorospasm and an inhibition of the emptying power of the stomach. 

After manifesting itself at short intervals of twelve hours or longer, 
the retching and vomiting gradually become less frequent and finally 
subside. In a milder way the stomach shows the disturbance for several 
days after the acute attack. Fever in the dietary type, particularly in 
children, as also in the chemical type and in the phlegmonous type, is not 
frequent. The tongue is swollen and covered with a thick creamy or 
a brownish crust and is indented along the margin of the teeth. The 
breath is offensive and the patient complains of an insipid and bad 
taste in the mouth. Thirst is almost inevitably present. The abdrmen 
is usually distended and the physical examination may reveal a marked 
degree of tenderness over the distended viscus. Such tenderness may 
immediately disappear upon the cleansing of the organ by spontaneous 
vomiting and the removal of its contents. The bowels are usually costive 
because of the participation of the intestines in the process or on the 
other hand may show evidence of a severe diarrhea. An urticarial rash 
suffusing the skin is frequently observed, particularly in those cases 
due to fish or shell-fish. 

Diagnosis.—The diagnosis of acute gastritis is usually made with 
facility by analysis of the symptoms, by the nausea and vomiting, and 
by the history of the ingestion of decomposed food or other toxic or 
chemical agents. The rapid relief of the symptoms following the vomit- 
ing, and the not unusual absence of fever, differentiate it from other 
upper abdominal inflammatory conditions such as cholelithiasis, per- 
forated gastric or duodenal ulcer and pancreatitis. The attacks of 
vomiting which accompany migraine headaches may simulate gastritis; 
the history of repeated previous migraine attacks or the frequent occur- 
rence of migraine in many individuals, particularly women, of one 
family, will help to differentiate this type of vomiting. The vomiting 
that accompanies the onset of acute infectious fevers, particularly in 
children, must also be held in mind. Vomiting as a reflex manifestation 
of urethral calculus, cholelithiasis, uremia, etc., must be recognized. 

Treatment.—From a consideration of the etiological causes, ce-- 
tain simple factors in the prevention of this malady become evident: 
the care of the teeth, the removal of carious dental foci, the insertion of 
well-fitting and comfortable artificial dental plates, the proper eating 
habits, eating slowly, chewing well, the avoidance of a meal when the 
mental state is so upset er the emotions so overwrought that abstinence 
becomes a safer rule than indulgency, and the avoidance of rapid 
drinking of excessively hot or cold drinks, particularly in summer. Al! 
these factors have much to do with the prevention of repedted acute 
gastric upsets. The general management of the attack devolves upon 
the removal of the noxious products, the food decomposition or the 
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chemical agent. Vomiting should be encouraged or induced when not 
spontaneous. This can most easily be accomplished by asking the 
patient to drink one or two glasses of plain warm water or that to 
which a teaspoonful of dry mustard has been added. One to four tea- 
spoonfuls of syrup of ipecac may be helpful. By far the simplest and 
safest way to induce vomiting is to insert the finger against the pcsterior 
wall of the fauces and so originate the vomiting reflex. Apomorphin in 
one-eighth to one-sixth grain dose may be used by hypodermic adminis- 
tration, though this method is hardly safe nor to be recommended in 
cases of acute gastritis due to the ingestion of chemical acids, alkalies, 
earbolic acid and the like. Where vomiting cannot otherwise be in- 
duced, gastric lavage becomes indicated and has a very definite and 
useful sphere of action. Bicarbonate of soda or salt may be added to 
the lavage water; in cases due to chemical poisons the chemical antidote 
may be used in the lavage water or may alone be given the patient. 
Thus the mineral acids call for alkalies such as bicarbonate of soda, milk 
of magnesia and bismuth. The caustic alkalies should be removed and 
lavaged. Carbolic acid requires alcohol as an antidote, best given in the 
form of whiskey, brandy or dilute medicinal alcohol. 

Dietary treatment consists in complete abstinence from all solid 
food; in fact, during an acute attack it is even better to refuse the 
patient even fluid. Following the attack for one to two days only mild 
fluids such as milk, tea, gruels, broths and cereals should be given. Too 
rapid administration of a full diet predisposes to a successive attack. 
Medicinal treatment is not indicated. Marked loss of appetite or dis- 
taste for food following the acute attack may be met by the administra- 
tion of dilute hydrochloric acid in fifteen minim doses diluted in water 
and given after meals. The bowels must be kept open freely. This 
can be accomplished during the attack only by enemas. There should 
be given after the attack a saline laxative or milk of magnesia, one to 
two ounces, which will have a similar action and will not cause distress. 

Prognosis.—The prognosis in cases due to dietary indiscretion 
and general food causes is extremely good. The outlook in aeute gastri- 
tis due to chemicals taken by accident or with suicidal purpose is 
unfortunately far from good. The course in these cases is that either 
of immediate collapse with thready pulse, unconsciousness and death, or 
a later necrosis of the layers of the viscus with perforation and peri- 
tonitis. In those fortunate cases where the patient survives the im- 
mediate disaster, the pathological picture of an atrophic gastritis with 
a complete achylia gastrica may supervene. In the milder dietary 
varieties a chronic gastritis may remain as a sequel of the initial result. 

Pathology.—The pathological picture of acute gastritis has al- 
ready been suggested. One notes marked congestion of the circulatory 
vessels, infiltration of the interstitial tissue with round cells and leuko- 
eytes, Inflammatory edema separates the constituents of the mucosa and 
in the severe chemical forms membrane formation and necrosis take 
place. In the milder forms the mucous membrane appears red and 
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congested. The surface of the stomach appears swollen and hyperemic 
and covered with a thick layer of tenacious mucus. The secretion is 
diminished and mucoid or mucopurulent, slightly tinged with blood and 
possessing a fetid and disagreeable odor. The pathological picture in 
severe cases may extend not only in the mucosa and submucosa but 
also through the muscular wall and serous covering causing an acute 
peritonitis, The last is an accompaniment of the form known as acute 
phlegmonous gastritis. 


Chronic Gastritis 


Chronic inflammatory changes of the stomach wall may be considered 
as the end result or the sum total of repeated single insults to the 
mucosa. Of the non-specific form one recognizes the gastritis due to 
repeated dietary or thermal traumas, alcohol, chemical poisons, ete. 
Among the specific forms to be considered are tuberculosis and syphilis 
of the stomach as well as the rarer form known as linitis plastica. 

Non-Specific Chronic Gastritis—Chronic catarrh of the stomach 
was the older term under which were grouped the cases of chronic con- 
gestion, at times amounting to inflammation, caused by the dietetic errors 
previously mentioned. 

Etiology.—It is unnecessary to recapitulate the etiological factors 
mentioned under acute gastritis, any one of which sufficiently often 
repeated might have led to the chronic form of the disease. We must em- 
phasize as predominating factors: (1) The teeth; carious teeth, missing 
teeth, particularly the molar grinding surfaces and badly fitting artificial 
plates and bridges; (2). Badly prepared and improperly chosen foods 
eaten over a long period of time, that is months or years; (3) Excessive 
use of salt, pepper, paprika and other condiments as it is today so com- 
monly the practice. (4) Food in excessive amounts, gourmandism; (5) 
Eating of foods too rapidly or while in the state of emotional or nervous 
excitation; (6) The habit of an irregular dietary. 

The life of the busy city, the unnaturally heavy protein breakfast of 
many of the rural and urban population, the snatched and badly chosen 
indiserete lunches, as well as the inordinately prolonged and heavy even- 
ing dinner with its heavy desserts, these are factors which cannct fail 
eventually to make a deleterious impression on all but the man who 
boasts of a ‘‘stomach of iron.’’ Only the exceptional person can stand 
three heavy protein meals a day, yet many individuals are completely 
at a loss and have not the faculty of choosing in a restaurant any other 
than a meat or fish meal. 

When taken over a long period many medicinal agents give rise to 
gastritis, particularly the iodides and bromides; the coal tar products of 
which aspirin seems to be the main offender; the salicylates; the mer- 
curials, even when not exhibited per oram; the volatile oils, creosote, 
copaiba and sandal wood oil; many of the narcotics especially the mor- 
phin groups. 

Alcohol, particularly whiskey, brandy, rum and gin, is notorious 
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for its evil faculty of producing the most classic form of chronic 
gastritis recognized by clinicians. The gastric catarrh accompanying an 
aleoholic neuritis or psyehosis is a form which in its importanee and stub- 
horness to treatment often dominates the clinical picture of these unfor- 
tunate maladies. The prolonged use of the stronger alechols before 
meals as a so-called stomachic or stimulator of a failing appetite is cne 
of the most vicious forms in which liquor is imbibed. Beer and the 
milder alcoholic beverages are not usually credited with an ability to 
arouse chronic gastritis catarrh. 

Excessive abuse of coffee and tea are important factors in etiological 
consideration. The recent observation of such a case in which ten to 
twelve cups of strong black coffee and as many of strong tea were taken 
daily has recently given the writer an ample opportunity to observe such 
an end-result. 

Chronic gastritis may also occur as a manifestation secondary to a 
previous primary disease. Thus with ulcer or ecarcincma of the stomach 
one observes frequently a zone of inflammatory reaction around and 
about the ulcerating area. Here is observed the truest pathclocical 
picture of chronic gastritis, being characterized by round cell infi!tra- 
tion of the interstitial tissue, separation of the alveolae, hyperplasia of 
the secretory tubules, ete. Yet clinically the primary disease dominates 
the picture and the chronie gastritis represents a pathological rather 
than a clinical syndrome. 

Chronic gastritis is also described as resulting from myocardial in- 
sufficiency and advanced valvular defects. The active factor here, is of 
course, the passive congestion which involves the stomach as well as the 
other abdominal organs. While congestion even of an advanced decree 
is hardly to be classified as an actual inflammation yet the passive ecn- 
gestion which accompanies chronic cardiac and kidney maladies is often 
similar to that of a primary gastritis. The loss cf appetite, the ab- 
dominal distress, the vomiting and constant nausea 1s as rebellious 
phenomena as any to be met with, particularly where the prolonged 
administration of drugs such as diuretics, eardiae tonies, ete., have 
already intensified a deranged digestion. Such an extreme passive 
congestion for instance as accompanies a chronic pulmonary emphysema 
with its consequent myocardial weakness may become so extreme as to 
give rise to ducdenal hemorrhage and ulceration. Cirrhosis of the liver, 
particularly the aleoholic variety, is almost invariably accompanied by 
a catarrhal gastritis. Arteriosclerosis, occurring as it does most com- 
monly in older persons, is usually associated with a subacidity. In fact, 
it is generally considered and with good reason, that advancing age and 
senescence are characterized by lowered acid values in the stomach. 

Certain it is that pernicious anemia is accompanied, perhaps caused, 
by an achylia gastriea which is considered by some to be the end-stage 
of a progressive chronic gastritis. In some cases the true picture of an 
atrophy of the mucosa is seen; in others, the achylia is more probably 
a functional one. The complete absence of acids and ferments may be 
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observed to take place, though the structural and histological elements 
of the mucosa are preserved in their normal state. While exceptions to 
the rule are occasionally made, achylia gastrica speaks for pernicious 
anemia, while retained acid values in the presence of an advanced anemia 
of unknown origin would tend to point away from primary anemia and 
would be not inconsistent with a leukemia or a Hodgkin’s disease. 

The picture of an infectious gastritis due to the ingestion of patho- 
genic micro-organisms with the food or from diseased teeth has been de- 
scribed and considered by some authors. The writer, however, has so 
great a confidence in the ability of the acid-bearing mucosa of the 
stomach to defend itself against the milder forms of bacteria even where 
the acidity is markedly depressed, that little credence is placed in a 
form of gastritis, the diagnosis of which is based upon the finding of a 
few cocci or bacilli mm the fasting stomach content. 

Symptomatology.—The initial stage of chronic gastritis is rather 
insidious, extending in many cases over a course of years, it being pre- 
ceeded by a gradual progressive loss of appetite, nausea, distress and dis- 
comfort. It may begin as an acute or subacute attack of gastritis which, 
never subsiding, gradually emerges into the chronic picture of the disease. 
Pain is not characteristic of the disease. There is abdominal distention 
with subjective symptoms of discomfort and distention often resulting 
in a feeling of tightness around the waist, more prominent after meals. 
There is belching of gas and eructations of bad tasting, sour fluid. Nausea 
is an almost constant symptom. The patients complain of lassitude, 
often progressive debility, loss of weight, due both to the gastritis and to 
the basic underlying cause. 

Retehing and vomiting are regarded as classical symptoms of chronic 
gastritis. The characteristic vomiting is that of the early morning or 
upon arising; a type of vomiting which takes place usually in a fasting 
stomach, the vomitus consisting of glairy mucus, bile, and if violent, some 
fresh traumatic blood. The tongue is coated and furred, appetite poor, 
the bowels generally regular or definitely constipated. 

The epigastric discomfort is in the nature of an unpleasant fullness 
in the region of the stomach an hour or two after meals and is accom- 
panied by a definite bloating of the epigastric area. At this time physical 
examination would reveal tenderness in this area which may later abate. 
The discomfort is often associated with an aching or driving sensation 
between the shoulders or across the small of the back. The milder the 
meal and the lower the protein content, the less is the distress. The 
vomitus after the meal is considered to be quite as characteristic and is 
known as the “‘vomitus matutinus.’’ Fenwick describes it as ‘‘rather 
abundant in quantity, it presents the appearance of a slimy mass, con- 
taining numerous pieces of food which exhibit no signs of digestion. 
The mucus is uniformly distributed throughout the ejecta and each 
particle of meat or bread is completely coated with a viscid material. 
The amount of acid present is inversely proportional to the amount of 
mucus, free acid being rarely observed. The breath is sickly and offen- 
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sive and a disgusting taste in the mouth may be experienced upon arising 
from bed in the morning.”’ 

The physical examination will reveal a.state of malnutrition and 
debility, often the signs of an advanced alcoholism in the shape of a 
neuritis or a cirrhosis of the liver. The epigastrium is usually hyper- 
sensitive, at times there may be definite tenderness over the whole area. 
The splashing characteristic of a dilated atonic stomach may sometimes 
be observed, particularly where the motility of the stomach has been 
interferred with. Enlargement of the liver due to fatty degeneration 
following the abuse of aleohol may be observed as well as the later stage 
of an ascites, dilated epigastric veins, caput medusae, or other physical 
signs of a portal obstruction. 

Hayem differentiates the hypertrophic form and the interstitial 
atrophic form of gastritis, ascribing to them respectively a hyperacid 
gastric secretary curve and an anacid mucoid secretion. The chemical 
findings in the stomach after the Ewald test meal depend to a great extent 
upon the normal secretion characteristic of that individual. Thus, the 
elass of individuals who normally show a high acidity would tend to the 
hyperacid form of gastritis, though probably in the later stages this 
would eventuate in a subacid or an anacid form. Individuals who 
normally have subacidity and the smaller percentage of the population 
who normally have achylia would naturally develop a subacid or atroph- 
ie form of the disease. It is unlikely that clear-cut differentiations can 
be created in the above variations, the degree of acidity present not 
being sufficient justification for creating a new sub-type. Suffice it to 
say that the disease is characterized by an increase in mucus, a pro- 
gressive loss of acid values and in the severer cases, a degenerative proc- 
ess in the mucosa. 

Changes in motility of the stomach will depend more or less upon the 
acidity present. Thus, cases with low acid values and achylia show in- 
creased motility and those with higher acid values naturally incline to 
slightly delayed motility. During an acute exacerbation a definite 
pylorospasm may be observed, as in one case seen by the author in which 
following an alcoholic bout a food residue of 24 hours resulted and even 
on the second day raisins were recovered 12 hours after having been 
given as a motor test meal. 

Diagnosis.—In considering the diagnosis of chronic gastritis one 
must take into consideration (1) its differentiation from chronic fune- 
tional disturbances of the stomach and neuroses and (2) carcinoma. The 
straight-forward types of gastritis due to the continued use of aleohol, 
medicinal drugs, passive congestion, etc. require to be differentiated from 
carcinoma. In the latter condition, the x-ray is infallible in at least 
95 per cent. of the cases and relieves us of all doubt. Chemically, the 
differentiation is based upon the finding of marked delayed motility 
where the pylorus is involved, lactic acid, Boas-Oppler bacilli, and the 
presence of considerably less mucus than is found with gastritis. 

Where long-continued dietary infractions constitute the causative 
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factor, it is difficult to draw a clear-cut line between the picture of the 
so-called chronic dyspepsia and the chronic gastritis. In the dyspeptic 
the chemical changes are milder, if noted at all, and the symptoms 
usually are present in an individual of a neurotic and high-strung 
temperament. The same dietary insults sufficiently prolonged give rise 
to the more advanced picture of chronic gastritis. 

Treatment.—The first essential of the treatment is the prophylactic 
avoidance of such causes as give rise to gastritis. This has been fully 
considered in the discussion of acute gastritis. The institution of a 
proper diet is one of the essentials. The main object to be kept in 
view is to prescribe food of such a quality and of such a limited quan- 
tity that the enfeebled secretory and motor powers of the stomach are 
in no way over-taxed. Excessive fluids must be avoided with meals. 
Milk, particularly fermented milks, buttermilk, zoolak, etc.; eggs, 
soups, broths, broiled or baked meats, plain boiled fish, custards and 
stewed fruits; puréed vegetables should constitute the basis of a proper 
diet. There is no object in withholding protein foods, since they 
stimulate acid secretion. Fats and fatty foods in the presence of 
nausea and vomiting are always wisely restricted. 

The use of saline aperients and natural mineral waters are usually 
recommended. <A stay at French Lick Springs or Saratoga in this 
country or Carlsbad, Wiesbaden, Marienbad or Vichy in Europe is 
highly beneficial, The Bouget mixture consisting of sodium sulphate 
2.0, sodium phosphate 4.0, sodinm bicarbonate 8.0, one to four tea- 
spoonfuls in a glass of water before meals, may be endorsed. Dilute 
hydrochloric acid, 15 to 30 minim doses diluted in 2 ounces of water 
and administered one-half hour after meals, is to be recommended in 
anacid cases. 

For those cases in which vomiting is a troublesome symptom, 
gastric lavage is the ideal method of treatment, either in the good 
old-fashioned way with a stomach tube and a funnel, the wash water 
containing bicarbonate of soda which tends to liquify the adherence 
to the stomach wall, or by means of a continuous lavage as recom- 
mended by Rehfuss through a small fractional, flexible rubber tube 
and tip. Most important is the care of the general health, the asso- 
ciation of sufficient exercise and fresh air, vigorous walking, recreative 
games in the open air, particularly golf. Where the local symptoms 
are exceedingly annoying, hot fomentations to the stomach in the 
nature of turpentine stupes are helpful. It is necessary that the 
bowels move freely daily, the use of the saline waters in the morn- 
ing being the most advantageous way in which this can be assured. 


Prognosis.—The course of the disease is a chronic one and when 
well established may be a progressive one. This holds particularly 
true as regards the alcoholic cases; the cases due to dietary errors are 
milder and depending upon the classification of the etiological factors 
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may quite manifestly improve. The prognosis in general is always 
shadowed by the prognosis of the disease which originates the gastritis. 
The improvement in the decompensated cardiac lesion or the chronic 
nephritis, pulmonary emphysema or other lesion being reflected in an 
improved appetite and diminution of the other gastric disturbing 
symptoms. 

Pathology.—The pathological picture of a chronic gastritis varies 
from that of a congestion characterized by an increased redness of the 
mueosa and a secretion of rather thick, ropy, mucoid material to that 
of a true inflammatory reaction in the wall, resulting from an infil- 
tration of the glandular layer and the interstitial tissue of the mucosa 
with round cells and plasma cells, congestion of the vascular and 
lymph spaces, and a gradual increase of the connective tissue elements. 
Thus, gastritis may be of the earlier or hypertrophic form, frequently 
associated with a hyperacid secretion and therefore termed by the older 
clinicians, ‘‘gastritis hypertrophicans,’’ or, the cirrhotic element may 
inerease until the picture of an atrophic gastritis prevails. In the 
hypertrophic form, the irregular enlargement of the longitudinal folds 
or rugae gives the characteristic picture of the so-called ‘‘ Etat 
mamelonné,’’ of the French clinicians. In the advanced forms of 
gastritis, the superficial mucosa shows advanced mucoid degeneration, 
the ‘‘ chief ’’ cells being filled with glassy, transparent mucus. The 
parallel arrangement of the tubules is disturbed by the inter-tubular 
cell infiltration and the connective tissue increase. 
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Gastric syphilis is one of the forms of chronic inflammatory gas- 
tritis. Up to rather recent years, it was a point of heated dispute, 
particularly among clinicians, as to whether an anatomical or a patho- 
logical picture of gastric lues ever occurred. Until very recently, the 
author has heard good clinicians still doubting gastric syphilis as an en- 
tity. That it does occur in rare cases is presumably no longer a matter 
of contention, Eusterman having succeeded in collecting from the litera- 
ture 200 fairly authentic cases and having observed 40 cases in which 
the serological findings, anatomical findings and the results of therapy 
establish the elinical and pathological diagnosis beyond the question of 
1 doubt. 

Etiology.—The largest percentage of cases confess a primary 
initial genital lesion; innocent infections account for a smaller per- 
centage of cases. Gastric lues can also occur as a manifestation of 
congenital syphilis. According to Eusterman the average age of 
incidence is 35 years. The average duration of the period between 
the primary lesion and the onset of gastric symptoms is about twelve 
years, in his experience the shortest period being one year and the 
longest period 28 years. Thus it is a disease of young life, oecuring 
in the decades when gastric ulcer is commonly present but usually 
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before the patient has entered the cancer period. The disease is much 
more common in men than in women; cases in infants and young chil- 
dren have not yet been reported. 

Symptomatology.——The symptoms will aealy vary with the 
type of lesion present. Pain, particularly noeturnal pain, is almost in- 
variably present, it occurs as in callous gastric ulcer soon after meals; 
at first controlled by food, alkalies or liquids, it later in the course of 
the progress of the disease reacts less and less to these remedial agents. 
Vomiting soon becomes and remains a prominent symptom, particularly 
in cases where the pylorus is directly involved or where hour-glass de- 
formity has taken place. In the latter group, with hour-glass stomach, 
the distress follows ingestion of food which ‘continues causing discom- 
fort, fullness and belching until vomiting supervenes to give relief. If 
the vomiting is not spontaneous it is usually induced by the patient for 
the sake of the relief it affords. 

Loss of weight is progressive, often extreme, yet again in other cases 
it is no marked factor. The youth of the average patient, the partial 
retention of a normal appetite and the absence of the peculiar cachexia 
of neoplasm are factors which in spite of pivacke? vomiting tend to 
preserve the weight of the patient. 

The physical examination may reveal tenderness over the pyloric 
region or in the epigastric triangle. Occasionally a mass may be palpable 
in the upper abdomen though this is not the rule. 

On physical examination there may be observed in the skin, hair, 
or other viscera or in the nervous system the manifestations of tertiary 
syphilis including aortitis and enlargement pf the liver, spleen, epi- 
trochlear or post-cervical lymph-nodes. In spite of the fact that the 
neurological forms of the disease, tabes and cerebrospinal lues, are con- 
sidered rarely, if ever, to accompany visceral. luetic lesions, gastric 
syphilis has been observed in individuals in which irregular pupils, un- 
equal and diminished peripheral reflexes and even the frank signs of 
developed tabes dorsalis were present. 

Diagnosis.—Gastric syphilis is to be suspected whenever a younger 
individual shows symptoms of rapidly progressing malnutrition, with a 
well-marked gastric history and particularly with a positive roentgen 
diagnosis of a deformity of the visceral contonr. Protracted vomiting, 
a pyloric mass of demonstrable defect, an hour-glass deformity in a 
youthful individual, should always arouse the. suspicion of a possible 
luetic process. The only way to avoid overlooking the specific nature of 
such a case would be to perform the Wassermann test on all gastric 
cases which come under observation. While such a procedure is hardly 
practical under all conditions, the failure to make the necessary serolog- 
ical tests in a suspected case is liable or sure to lead to much humiliation 
later. Often the true nature of the case is. first reported not by the 
surgeon who removes the mass but by the pathologist who examines 
histologically the supposedly neoplastic tissue. . 

It is essential in considering a case with™ “gastric symptoms in the 
presence of a positive Wassermann or the history or the physical signs 
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of lues, to understand that a benign ulcer of the stomach or duodenum 
can be present in a patient suffering with a tertiary lues without that 
ulcer becoming syphilitic. Nor is a benign ulcer affected by the in- 
cidence of lues; for the writer has seen a case of benign lesser curvature 
ulcer in which while under observation and treatment the man developed 
a chanere and secondary manifestations; the course of the ulcer was 
unchanged by the presence of lues and unmodified by the specific treat- 
ment and positiveness of the serological reaction of the disease. We 
recognize also that benign ulcer may and does exist in the presence of 
tabes and even of tabes with gastric crises without that ulcer being in 
any way of syphilitic origin or construction. 

The most constant laboratory finding in gastric lues, apart from 
the serological test, is the demonstration of the presence of an achylia 
gastria in the gastric contents. According to Eusterman this achylia 
is complete in 80 per cent. of the cases, involving a total loss of free 
acid as well as of ferments. Presumably the process is due in part 
to direct loss of secreting surface by the pathological process and 
probably in greater part to the associated chronic gastritis which ac- 
companies the ulcerating lesion. The production of mucus is aug- 
mented. Gastric motility in the anacid cases is abnormally hastened; 
in the cases in which the pylorus is involved in the inflammatory proc- 
ess a delayed motility, such as is seen in any other form of pyloric 
stenosis, takes place. 

‘ One of the more frequent deformities produced in the stomach 
by the diffuse inflammatory type of the lesion is the ‘‘ hour-glass ’’ 
deformity. Such a disfigurement of the viscus is readily demon- 
strated roentgenographically; it is observed to involve more often the 
middle or upper section of the body of the organ, rather than, as in 
benign ulcer deformity, invading the incisura or antrum. The hour- 
glass deformity of syphilis is more irregular, broader and takes in a 
greater percentage of the surface area, being in this respect more like 
that of a malignant deformity. Fortunately, only 1 per eent. of hour- 
glass disfigurement is due to neoplasm; any such case that does n:t dis- 
appear under the fluoroscopic screen after liberal doses of atropin (dif- 
ferentiation from pseudo or spastic hour-glass) should rightfully be sus- 
pected of being luetic in nature. The therapeutic test is in the final 
analysis the best guide, for a luetic hour-glass does often resolve under 
specific treatment, as has been well demonstrated by LeWald. 

The roentgenographic report of a pyloric deformity or of penetrating 
ulcer on the curvatures, or of an irregular or broad hour-glass stomach, 
any of which forms if associated with an achylia gastrica, calls immedi- 
ately for the suspicion of syphilis and the serological test. Every case 
of neoplasm should be subjected to a laboratory test for syphilis before 
subjecting it to operation. 

The most important differential diagnosis must be made from ear- 
cinoma of the stomach in which disease the same coincident associ- 
ation is seen of a roentgen defect, anacidity and progressive loss of 
weight and strength. The serological test decides. A provocative Was- 
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sermann injection may be necessary before a positive serological test is 
obtained, and where a fair suspicion of lues is held, should not be omit- 
ted. 

The course of the disease, if its nature is not recognized, is a pro- 
gressive though not necessarily a rapid or fatal one. The response to 
specific treatment is usually most favorable. In the ulcer, in the pyloric 
form and in the hour-glass deformity type of the malady much de- 
pends upon the duration of the illness and the extent to which actual 
connective tissue scarring has occurred. The complete resolution of 
the Jesion under the specific management can occur, though does not al- 
ways take place. About 42 per cent. of Eusterman’s reported cases re- 
garded themselves as clinically cured, 50 per cent. improved. Many 
of these on later roentgen examination proved to be anatomically cured 
as well. 

Treatment.—This should be the usual active specific treatment. 
Weekly intravenous injections of novarsenobenzol over a period of from 6 
to 8 weeks are indicated. Throughout the course of these injections intra- 
muscular injections of mercury bichloride or mereury salicylate in oil 
should be instituted. The continuance of the treatment will depend 
upon the therapeutic result as evidenced by a change in the roentgeno- 
graphic outline of the lesion and the relief from symptoms. Where 
cicatrization of the lesion has occurred recourse is had, after a thor- 
ough medical trial, to surgical intervention. 

Cases in which the true nature of the lesion is overlooked usually 
do not respond to medicinal or dietary treatment and eventually fall 
into the hands of the surgeon for operation. Only thereafter is the 
true nature of the disease recognized. Pylorectomy or a sub-total gas- 
trectomy may be performed, not always either without a regrettable 
operative fatality. 

Pathology.—Luetic infection of the stomach takes the form of an 
invasion of the submucosa, the usual histological pathology character- 
istic of syphilis elsewhere in the body being present, that is, hyper- 
plasia of the connective tissue elements, giant cell formation, hyaline de- 
generaticn of the gummatous areas, endarteritis of the blood-vessels of 
the involved area, etc. 

The gross pathological pictures of syphilis of the stomach is usually 
grouped under three forms which are not clear-cut categories, but which 
in general cover the anatomical changes which have been observed. The 
most frequent form is a gummatous mass in the region of and involving 
the pylorus. This gives a picture both clinically and roentgenologically 
similar to that of carcinomatous ulceration and obstruction. The sec- 
ond form is that of diffuse gummatous infiltration of the body of the 
stomach in which the secondary tissue formation may cause an hour- 
glass deformity of the ventricle of the organ. This is a not uncommon 
form and has been well demonstrated roentgenologically by LeWald. 
The third form is that of gummatous ulcer or multiple ulcers appear- 
ing on or about the lesser or greater curvatures and simulating in its 
course that of benign ulcer. 
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Linitis Plastica 


(Cirrhosis of the Stomach) 


This is one of the rarest forms of gastric disease. It was described 
by Brinton in 1864 as a rare form of chronic gastritis, characterized 
by a cirrhotic increase of the connective tissue of the submucosa with 
a sclerotic contraction of the walls of the organ, causing a general 
diminution of its cavity. As such, that is, as a chronic inflammatory 
process, it has been re-described by many authors since. In recent 
years French writers have made the claim that all such cases are car- 
cinomatous and it would seem that this view may eventually be scien- 
tifically established. 

Etiology.—Little is known about the etiology of the disease. Al- 
eohol and syphilis have been ascribed as causative factors though prob- 
ably without good reason. The relationship of carcinoma to linitis 
plastica remains to be determined. The contention between those who 
think that all cases of ‘‘ cirrhosis of the stomach ’’ are of carcinomatous 
nature and those who believe in a specific sclerosis of the stomach walls 
is an open one. Many believe with Leith that there is nothing incon- 
sistent or improbable in the supposition of a simple gastric cirrhosis, 
analogous to a cirrhosis of the liver or kidney or the skin (scleroderma). 
Atrophy of the mucous membrane is recognized in the form of atrophic 
gastritis, though here the process involves only the mucous membrane. 
Similarly one sees the same process involving the serosa of the stomach 
as part of the picture of a polyserositis, though again the process does 
not involve the muscularis or the submucosa. Multiple ulcerations of 
the stomach have been mentioned by Sir Clifford Allbutt as a direct 
cause of linitis plastica, though probably here we are not dealing with 
the same clinical picture. 

Symptomatology.—The disease runs a long course lasting several 
years. Sometimes the duration is only that of a few months. The 
symptoms are practically those of a cancer of the stomach. Pain in 
the epigastrium is the chief symptom; vomiting, vomiting of watery 
mucus, later of coffee-ground material or pure blood is frequently 
present. The hematemesis is due to congestion and at times to ulcer- 
ation. The tumor may be and usually is palpable in the epigastrium, 
hard but smooth and but slightly tender. Ascites may be present. Pro- 
gressive anemia and emaciation advances steadily with rapid loss of 
weight and strength. 

Diagnosis.—The diagnosis is occasionally made before operation 
or at the bedside. Such a diagnosis must be based upon the finding of 
an epigastric mass, smoother and not as tender as that of the usual 
carcinomatous mass, the longer duration of the symptoms and course, 
and the presence of metastases ascribable to carcinoma. 

Today with our roentgenographic facilities the question of linitis 
plastica arises more frequently. It is not all unusual to see in carcino- 
mata of the stomach such an advanced pathological process that the 
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entire wall of the stomach is infiltrated with neoplastic tissue, so that 
the lumen is reduced, the walls rigid and tube-like and the motility 
increased. This might equally well be the x-ray picture of either 
linitis plastica or of an advanced malignant process. The clinical 
course helps but little in differentiating the two conditions. The 
chemical analysis of the stomach offers no help unless the character- 
istic findings of carcinoma, such as stasis, Oppler-Boas bacilli, lactic 
acid, ete., are present. 

Treatment.—The treatment is that of a chronic gastritis in gen- 
eral. Even where the pylorus is invaded to such an extent as to cause 
stenosis, it is impossible, because of the tremendous fibroid change 
throughout the stomach wall, to perform a gastro-enterostomy. Palli- 
ative treatment, lavage and finely restricted diet, is the best one can do 
under these hopeless circumstances. 

Pathology.—It is well to quote the admirable description of Leith 
as illustrative of the pathological anatomy of this condition. ‘‘The stom- 
ach as a whole is markedly diminished in size, firm, rounded, and elastic. 
In advanced cases it resembles a thick-walled india-rubber tube, blown 
out atone end (cardiac). It is increased in weight, and when opened 
does not collapse. When cut it often gives rise to a creaking sound 
like cartilage, and there is considerable resistance to the passage of the 
knife through its walls. The cavity is much reduced; in some cases its 
capacity falls to little more than two ounces of fluid. The thickening 
of the wall is greatest in the pyloric region, frequently attaining six to 
eight times the normal mean, and it may reach the thickness of an inch.”’ 
The lesion does not pass beyond the pylorie or esophagal apertures. The 
color of the stomach occasionally is a dull, dead white. On section, all 
the coats stand out clearly defined. The submucosa layer shows the 
greatest amount of thickening; next in proportion is the muscular coat. 
The mucous membrane is rich and mamillated, often surmounted by 
small projections resembling ‘‘ gastritis cystica.’’ There is usually 
evidence of an atrophy and chronic catarrhal inflammatory change of 
the mucosa. The surface of the stomach contains more mucus than is 
normal and is occasionally ulcerated. There are diffuse connective 
tissue bands transversing the mucosa bundles of the muscularis as well 
as a finer fibrous tissue infiltration. The peritoneal coat is also much 
thickened. The writer has had the opportunity of seeing two such 
cases at postmortem in both of which there was no difficulty in demon- 
strating scirrhus carcinoma of a type in which the epithelial cell nests 
were so few and the interstitial proliferation so great that if not care- 
fully examined the actual carcinomatous nature of the lesion would 
have been overlooked. No metastases were demonstrated in these two 
eases nor have any writers described secondary carcinomatous deposits 
in the body. Local enlargement of the regional lymph nodes of the 
stomach have been described. 


CHAPTER XIII 
ACHYLIA GASTRIOCA 
By Josnpp Samer, M.D. 


Definition, p. 438. 

Etiology, p. 483. 

Symptomatology, p. 434; Illustrative cases, p. 435. 
Diagnosis, p. 485. 

Differential diagnosis, p. 486. 

Treatment, p. 487. 

Prognosis, p. 438. 

Pathology, p. 438. 


Achylia gastrica is a disorder of the secretory mechanism of the 
stomach, characterized by the cessation of the secretion of hydrochloric 
acid, and as a secondary disturbance the cessation of the secretion of the 
ferments of the stomach. In its typical form no hydrochloric acid is 
secreted at any time, therefore, theoretically, it should be regarded as a 
permanent condition; rarely, however, does it happen that in these 
cases, if examined sufficiently often, a temporary secretion of hydro- 
chloric acid fails on some occasion to occur. It is probably, therefore, in 
all cases more or less intermittent. 

The term achylia gastrica has been generally adopted. <A variety of 
other names have been employed none of which appear to have been 
satisfactory. These usually have the term atrophy associated either with 
the words stomach or mucous membrane, or with the term catarrh. 
None of these terms are appropriate, as there is no real atrophy in these 
conditions, since on histological examination the mucous membrane of 
the stomach gives a normal picture. 

Two forms of achylia gastrica can be recognized, the secondary and 
the primary. The secondary achylia gastrica is that form in which the 
failure of the gastric secretion is associated with some other condition 
which may be regarded as the cause, although very frequently the manner 
in which such cause produces the effect cannot be clearly explained. 

Etiology.—Primary achylia gastrica is the form for which no adequate 
explanation can be found. It is sometimes ascribed to defective in- 
nervation of the gastric glands, to the presence of a catarrhal condition 
usually associated with displacement of the stomach; but as there is no 
proof that any of these causes are active, they can all be dismissed. 
Primary achylia gastrica may give rise to disturbances of nutrition, and 
it’may be associated with other conditions which are in some manner ap- 
parently related to the achylia gastrica, either as secondary effects or as 
clinical manifestations of the unknown underlying cause or causes. 
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The causes of secondary achylia gastrica are: first, any form of severe 
chronic anemia, particularly the essential types, such as progressive 
pernicious anemia and the leukemias; second, carcinoma of the stomach, 
and also frequently in cachexia due to carcinoma, or any other wasting 
disease of the body; third, in certam forms of chronic poisoning, such as 
lead poisoning; fourth, in the stages of exhaustion following prolonged 
infections, really another manifestation of the eachectic change; fifth, 
occasionally as a secondary result of other gastro-intestinal disturbances, 
particularly in sprue. In these conditions, if the cause can be removed, 
or if the patient recovers, the secretion of the gastric juice returns 
promptly. : } 

Symptomatology.—Ciinicau Fratures.—The patient sometimes com- 
plains of a sour taste, indeed this may be the only complaint. It seems to 
be purely subjective, is rarely relieved temporarily by food, but does not 
interfere with the appetite. It may cause extreme discomfort. If the 
tongue is sore it may prevent eating and interfere seriously with nutri- 
tion. 

The appetite, as has been indicated, is usually good. Occasionally 
it is diminished, and rarely, as a result of nausea or vomiting, lost com- 
pletely. Some patients are comfortable as long as they do not exceed 
a definite number of calories per day. Nutrition if poor nearly always 
improves rapidly during treatment. About one-fourth of the cases are 
well nourished throughout the entire course of the disease. Diarrhea is 
present in less than one-fourth of all cases. This is contrary to the usual 
statement and the author’s figures are taken from a comparatively small 
number of cases, but it is certainly less eommon than js ordinarily stated. 
In some cases, however, the diarrhea is very resistant to treatment. The 
feces are liquid or soft, occasionally offensive, show little fermentation 
and the number of movements varies from one to as many as a dozen in 
twenty-four hours. Dysentery is rare, there is little if any griping, and 
rarely any pain. 

The mental condition is important. Einhorn some years ago called 
attention to a neurasthenic condition associated with achylia gastrica. 
The author has observed in several cases a condition which he prefers 
to call an anxiety neurosis. These patients are constantly preoccupied 
with their health. They fear some indefinite danger and often distrust 
themselves, so that they fear to take journeys alone or to assume respon- 
sibilities. They are profoundly depressed and often render all the mem- 
bers of their families miserable, but they are not insane, they have no 
delusions nor hallucinations, do nothing foolish, and their business judg- 
ment is unimpaired. 

X-ray studies and the fractional test meal indicate that the stomach 
empties itself in less than the usual time. This may account for the ab- 
sence of a splash. : 

Vomiting occasionally occurs and may be so persistent that it en- 
dangers the patient’s life. It is usually difficult to recognize that the 
cause of the vomiting is the lack of gastric secretion; but the diagnosis 
may be suspected if free hydrochloric acid is persistently absent in the 
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vomitus, if the physical signs of conditions that might cause obstruction 
are absent, if there is no acetone or acetoacetic acid in the urine, and no 
odor of acetone on the breath, if an x-ray of the stomach is negative, and if 
alkalies which have usually been administered have failed to improve the 
condition. The diagnosis can be confirmed only in case the patient re- 
sponds to treatment for the achylia, and no other cause can be discovered. 

Nocturnal pains similar to those observed in cases of duodenal ulcer 
rarely occur. The author has observed this a few times. They usually 
awaken the patient about two in the morning, may be appeased by local 
heat or food but not by alkalies, and are not associated with hunger pain 
through the day. They are usually relieved or abolished by the acid 
treatment. 

Intense headache of a blinding character associated with dizziness is 
sometimes associated with achylia gastrica. In the 2 cases that the 
author has seen, it presented nothing characteristic. The achylia gas- 
trica was discovered during the routine examination, and when treated 
the headache was relieved. 

ILLUSTRATIVE CASES.—Case I.—Male, white, 30. Total acidity 16; 
free hydrochloric 0; pepsin 0; blood sugar 71.4; 100 grams of glucose 
given; 30 minutes later, blood sugar 83.3; 60 minutes later, 100; 120 
minutes later, 83.3. Achylia gastrica. | 

Case II.—Male, white, 38 years. Fractional examination, total acidity 
5 to 8; free hydrochloric 0; pepsin 0. Duodenal contents:—Tryptiec and 
amylolytic ferments strongly positive. Achylia gastrica, profound neuro- 
818. 

Case III.—Female, white, 45 years. Total acidity 6; free hydro- 
chloric 0; pepsin 0. Duodenal contents :—Tryptic and amylolytic diges- 
tion strongly positive. Vibratory conduction absent through bones of legs. 
Blood picture typical of pernicious anemia. 

Case IV.—Female, white, 50 years old. Weight 138 pounds dressed. 
Diarrhea; apprehensive neurosis; complete achylia gastrica. Ten years 
later, weight 200 pounds. Mental condition improved. 

Diagnosis.—The diagnosis of secondary achylia gastrica is made in 
the same manner as is that of the primary form, and the symptomatology 
is that of the causal condition, therefore, it needs no further discussion, 
except to mention later some of the points in the differential diagnosis. 

The diagnosis of the primary form ean rarely if ever be made from 
the history and symptoms. At best it may sometimes be suspected if 
some of the following symptoms are described by the patient,—sour taste 
or sore tongue, diarrhea, anxiety about his health, progressive loss of 
weight; but these may all occur in other conditions. The only definite 
diagnosis is made by the examination of the gastric contents by the frac- 
tional method. | 

The characteristic finding is persistent absence of free hydrochloric 
acid, a low total acidity, not over 10 (the statement of Fenwick that it 
should not exceed 4 to 5 would exclude many otherwise typical cases) ; 
no peptic digestion occurs, even if the gastric contents have been properly 
acidulated, no lactic acid and no Oppler-Boas bacilli. Occult blood is 
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occasionally present as a result of traumatism during aspiration. It is 
of little significance. Pus is rarely present. 

Occasionally yeast plants can be cultivated on acid media. Years ago 
Jaworski noted that if a hydrochloric acid test meal (if such a term can 
be used) be given to the patient, the gastric contents withdrawn later 
contain an active proteolytic ferment. This the author has repeatedly 
confirmed. 

One hundred cubic centimeters of a one-fiftieth normal solution of 
hydrochloric acid (%50 HCl) is administered through the stomach tube, 
allowed to remain fifteen minutes in the stomach and the gastric contents 
then aspirated. This is acidulated to the original strength, one-fiftieth 
normal, and tested with Mette’s tubes. 

Jaworski’s method is also positive in carcinoma of the stomach, and 
therefore is of no value in the differential diagnosis. 

Although it does not directly aid to establish the diagnosis it is of 
interest to extract and test also the duodenal contents. This the author 
has done in 12 cases; in all of these trypsin and amylopsin were present. 
Bile was also found. As it is supposed that the pancreatic secretion is 
stimulated by secretin and that this is produced by the action of hydro- 
ehlorie acid upon the duodenal mucosa, it is obvious that in cases of 
achylia gastrica some other mechanism is acting. Whatever it is, it is 
efficient. Trypsin has also been found in the feces. 

It may be noted that the pancreatic secretion usually compensates 
perfectly for the absent gastric secretion, and nutrition may be main- 
tained. So far as the author knows there is no case on record of com- 
bined achylia gastrica and pancreatica. 

There are no physical signs that definitely indicate the existence of 
achylia gastrica. Any type of body, the normal, the narrow or the broad 
may be found. The nutrition is poor in about 60 per cent. of the cases; 
it is excellent in about 22 per cent. The tongue is normal in more than 
half the cases; it is often pale and occasionally bright red or shiny or 
glazed looking. When these changes are present, the patient complains 
of soreness and tingling and is usually hypersensitive to acids. As these 
changes also occur in progressive pernicious anemia, in pellagra and in 
sprue, and are not even frequent in achylia gastrica, they are not essential 
features of the disease. The examination of the thorax reveals only mor- 
bid conditions that have nothing to do with the achylia, or lesions that 
may cause a secondary achylia gastrica, such as malignant tumors or dis- 
turbances of the blood. The examination of the abdomen may reveal 
active peristalsis, and the absence as a rule of a splash in the stomach, 
neither very conclusive, and only other conditions such as a tumor or an 
enlarged liver that might serve to explain the achylia. Tenderness in the 
region of the gall-bladder is observed in about one-fifth of all cases. A 
small proportion of these have disease of the gall-bladder. The pulse is 
usually slightly more frequent than normal. 

Differential Diagnosis—The differential diagnosis must be made 
from three conditions. Fenwick in 1877 described 4 cases that were prob- 
ably pernicious anemia. In this disease there is complete loss of gastric 
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secretion and usually a fair degree of nutrition. Pernicious anemia has 
in addition the peculiar color of the skin, the changes in the blood, the 
greater degree of prostration, the sensory-motor disturbances. In the 
early stages of pernicious anemia the author has found the transmission 
of the vibrations of a tuning fork through the bones of the lower extremi- 
ties to be diminished or lost. This the author has never found in cases 
of achylia gastrica. Often the pulse in pernicious anemia igs of the Cor- 
rigan type and the blood-pressure is higher in the lower extremities than 
itis in the upper. These observations may serve as additional aids in the 
differential diagnosis. 

In concealed carcinoma with achylia gastrica, the nutrition may be 
fair and the blood little if at all altered. In these cases, no matter where 
the carcinoma is situated, the author has found that the sugar tolerance is 
diminished (Edward’s test), and it is not diminished in unaccompanied 
achylia. 

In lead poisoning with achylia, the stippling of the red cells usually 
suffices to betray the correct diagnosis. 

Treatment.—The treatment of achylia gastrica consists in the admin- 
istration of hydrochloric acid. Of the official dilute hydrocklorie acid 
from 1 to 4.¢.c. (m™xvj to f£5i) may be given well diluted before or after 
each meal. It seems to make little difference which time is selected. Usu- 
ally the smaller dose suffices. The largest dose (4/0) the author has 
been able to give only one individual, to a case of pernicious anemia, and 
it was tolerated without discomfort for several months. Many years ago 
Abraham Jacoby suggested the administration of hydrochloric acid in milk 
for children, It is also useful for these cases, enough dilute hydrochloric 
acid being added to a glass of sweet milk until the reaction to litmus is 
fairly acid. It is easily taken in this form. 

Pepsin may also be administered. There is no proof that it is bene- 
ficial, but it is harmless and possibly useful. From 0.5 to 1.0 (grains 
vii to xv) of a good scale pepsin should be added to the dilute hydro- 
chloric acid, or a mixture can be made of which one teaspoonful repre- 
sents the dose. 


FR CPepsinal (seale) 0.5 gr. vii ss 
Acidi hydrochlorici diluti 10 m xvi 
Aquae destillatae q:s. 4.0 £3i 


M. Sig. Three times daily before meals. 


If the hydrochloric acid is not tolerated, usually because of a sore 
tongue, some other acid can be substituted. Tartaric acid seems to be 
the best and the dose is 1.0 (mxvj) three times daily well diluted, It 
is less efficient. 

The diet curiously enough need not be restricted except that all food 
spoiled (certain cheeses, game) or likely to spoil should be avoided. 
These patients digest everything well; and usually, if emaciated, gain 
weight rapidly. A few cases experience discomfort if the amount of food 
is increased beyond a point of tolerance. In one of the author’s cases this 
was 1,100 calories per day, nevertheless on this amount she gained 
weight. 
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The treatment of some of the complications may be noted briefly. The 
diarrhea requires as a rule only the hydrochloric acid; if this does not 
check it, aromatic sulphuric acid may be substituted in the same dose. 
Bismuth and the opiates are rarely useful and often harmful. 

The mental condition requires the treatment of the neurasthenia, 
occupation, moderate exercise, hypernutrition and encouragement. Re- 
covery is, a8 a rule, very slow, and relapses are common. 

Pernicious vomiting is apparently rare, but perhaps it is not always 
recognized. Acetone is usually found in the urine. The treatment is 
hydrochloric acid and a diet of buttermilk and the patient must have 
absolute rest in bed. The author has seen only one case, and the vomit- 
ing, which was pernicious in character and had lasted for three weeks, 
was controlled in forty-eight hours and the patient recovered. 

There is no special treatment for the headache nor the nocturnal 
pains, The former may be controlled by the acid treatment, but there 
is a tendency to return; the pain usually ceases promptly. 

Prognosis.— Prognosis is satisfactory for life, death apparently never 
occurs as a result of the achylia. Recovery sometimes takes place but it 
is difficult to estimate its frequency, because remissions are not uncommon 
and a prolonged remission may be mistaken for permanent restoration 
of the secretion. Brief remissions are found in nearly all cases if the 
condition of the gastric contents is carefully watched. They apparently 
do not indicate improvement. The complications will usually disappear 
during the treatment of the underlying condition. 

Pathology.—The pathology of achylia gastrica is not constant. In the 
secondary cases various changes may be found in the wall of the stomach, 
particularly a form of thickening associated with round cell infiltration 
that may be ealled chronic gastritis; or there may be a thinning of the 
wall. Both forms may be found in any form of catarrh of the stomach. 
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Synonyms.—Uleus ventriculi; peptic ulcer; round uleer of Cru- 
veilhier; digestive ulcer ; eroding ulcer; perforating ulcer. 

Definition ~~—Gastric ulcer is usually a single lesion situated most 
often in the posterior’ wall of the stomach near the lesser curvature ; 
it is round and punckéd out in appearance with clean edges. There 
may be more than one ulcer and the shape and position may vary. A 
definition is necessarily incomplete and reference to the pathology is 
needed for further description. The clean .ut appearance of the edges 
is supposed to depend upon its peptic character and the absence of 
granulation is notable. 

Etiology.—This has always been an undetermined question and re- 
mains so at the present time. Climate, season, altitude, and soil cannot 
be said to have a relation here though theoretic arguments might be 
advanced that they possibly exert a thermic, circulatory, infectious or 
dietary influence in the causation of uleer. 

Sex ——For many years peptic ulcer was thought to occur much more 
dommonly in young females than in males but the experience of recent 
years has taught us that’ gastric ulcer is of more frequent occurrence 
in malesithan in females. The individual experience of different clini- 
cians are apt to vary widely in this matter and the diagnosis of gastric 
uleer fr6m symptoms alone by the older methods, which relied largely 
usen the symptoms related by the patient, it today open to serious ques- 
tion ahd diobtless many mistaken diagnoses were made and statistics 
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unwittingly falsified. For many years, running about twenty to thirty 
years ago, at a time when the gastric neuroses were probably over- 
estimated, many cases of ulcer in men were mistakenly considered 
as instances of hyperchlorhydria. It was noticed that nervous, high 
strung intensive men numerously developed late post-prandial distress 
or pain in the epigastrium and that they were almost invariably re- 
lieved by a diet of milk, eggs and meat, together with the administra- 
tion of alkalies. Under such a regime their symptoms were controlled 
but it was noticed that they returned a shorter or a longer time after 
dietary restriction and the alkaline sedatives were discontinued or 
disregarded. The classical manifestation of gastric ulcer and that which 
unequivocally fixed the diagnosis was hematemesis and as that occurred 
most commonly in the acute bleeding ulcers of young chlorotic women, 
it was supposed that the disease was most commonly encountered in 
this sex. At this period in clinical medicine, the finer and more exact 
methods of analysis of the gastric contents and feces were not in vogue, 
HEinhorn’'s thread test had not been developed nor were the feces ex- 
amined for very minute amounts of blood or so-called oecult blood. 
Nor had ‘radiography been elaborated so as to detect gastric ulcers, 
some of which might now be thus diagnosticated. We now feel sure that 
many cases of both gastric and duodenal ulcers in men were wrongly 
ealled hyperchlorhydria and as this secretory condition was much more 
frequently encountered in men than in women there was a considerable 
delay in the awakening of the profession to the fact that ulcer was 
really more commonly present in men than in women. Furthermore 
the work of Moynihan, the Mayos, and other surgeons, which has taught 
us much about gastric and duodenal ulcers, has, since the time above 
referred to, demonstrated the preponderating frequency of the condition 
in men. The writer’s personal experience has also emphasized the 
fact that ulcer is more often found in men than in women; the exact 
percentage difference it is not possible to state. There are apparently 
many reasons: hurried and injudicious eating and drinking; they 
have in the past indulged more frequently and liberally in alcoholic 
drink and in the use of tobacco; their lives are fraught with greater 
nervous stress and strain; their sleep and rest hours are often in- | 
sufficient or broken and, indeed, they live for the most part in a manner 
which puts all their organs on the rack. 

Aqar.—In reference to the age incidence of ulcer it is seldom found 
in infancy, childhood or in the adolescent period. It assumes prom- 
inence in the early thirties and is found in the succeeding decades to 
sixty or thereafter. Men present themselves with ulcer most often 
between thirty and fifty years of age, but in chronic uleer it is not 
uncommon to elicit a history of attacks which were very probably 
due to ulcer, having occurred between twenty and thirty years of age. 
As there must have been a first-time, when a patient felt the ulcer symp- 
toms that time was in the early adult life, a period in which acute ulcer 
manifestations are often encountered. Irritative gastric symptoms with 
pain in men in the heyday of life, or well beyond middle life, 
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g0 apt to depend upon ulcer that exclusion of other causes is called 
for. It is well known that uleer symptoms may be stimulated by intra- 
gastric diseases in both sexes, but it is well to be as sure as possible that 
ulcer is or is not present even though extragastric disease may be 
demonstrable. Deaver’s experience in this matter may well be borne 
in mind as he observed years ago that gastric or duodenal ulcer was 
apparently secondary to appendicitis in a goodly number of instances. 
Acute gastric ulcer with hematemesis is met with in young women and 
it is noticeable that vomiting of copious amounts of blood in these in- 
dividuals is sometimes the first manifestation of the existence of an 
ulcer. The writer recalls several instances of this nature, the patient 
having pursued the usual course of life and not having sought the 
advice of a physician for relief from stomach symptoms. On the con- 
trary epigastric pain and vomiting may precede the hemorrhage by 
weeks or months; or indeed macroscopic hemorrhage may be lacking. 
In older people ulcer symptoms may come into the foreground either 
because of the development of the uleer from arteriosclerotic changes, 
or thrombosis or embolism or because of chronic local peritonitis re- 
sulting from attempted perforation and adhesions to the liver or other 
neighboring structure, or owing to pyloric stenosis. The recurring 
tendency of ulcer renders it difficult to determine whether a gastric 
hemorrhage in a man well beyond middle life is the result of a freshly 
formed ulcer or due to fresh activity in an old area. Experience in- 
dicates that fresh ulcers in the later years of life are apt to result from 
circulatory changes in the gastric wall. 

Race.——It appears that ulcer is most commonly encountered in Great 
Britain, Germany, France and the United States. It has been stated 
that the Slavonic races are relatively free from ulcer but Stockton re- 
gards this as probably doubtful. It has also been held that ulcer occurs 
with much less frequency among the Japanese and Chinese than among 
the inhabitants of Western Countries. 

Herepity.—Family Predisposition—As there seems to be a family 
predisposition to vagatonic states and as vagatonia seems linked with 
a predisposition to pylorospasm, hyperchlorhydria and ulcer it is rea- 
sonable to assume an heredity tendency to the development of ulcer near 
the pylqrus. In our experience several branches of the same family 
have shown this. Two first cousins closely resembling one another 
have duodenal ulcer, and two brothers of another family have had gastric 
uleer. It is, of course, impossible to prove a family predisposition but 
we are under the impression that it exists and is associated with heredity 
tendency transmitted along the autonomic nervous system. 

PrrsonaL ConpitTion.—Indiwidual Susceptiaglity——The question of 
immunity to certain infectious processes and of susceptibility to others 
is here concerned and it seems probable that anaphylactic sensitization 
to food proteins, infections or other agents may lie hidden in the tissues. 
Not so speculative, however, is the observation that rest, ease and out- 
of-door recreation often serve to dissipate ulcer symptoms, pylorospasm 
and hyperchlorhydria and restore digestive comfort. There can be 
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no reasonable doubt that good yeneral health, with all that it means to 
muscular, blood and circulatory conditions, militates against the de- 
velopment of ulcer; whereas chlorosis, nervous fatigue and irritability 
with digestive and other functional upsets predispose to its occurrence. 

Soci. Conpirion.— While ulcer is seen in the rich and poor it claims 
many in either social class who lead strenuous lives attended by mental 
and nervous strain or hardships and who are denied the benefits to 
health, and to resistance to disease, offered by out-of-door rest and recre- 
ation. Coupled with the strenuous life improper foods or habits of 
eating may bear a part. The worried and jaded banker or business 
man may suffer from the functional gastric derangements which no 
doubt precede and predispose to ulcer just as the harassed, unhappy 
and tired housewife, seamstress, saleswoman, laundress, cook or clerk 
may do. In these days when the so-called laboring classes have com- 
fortable, sanitary and in many instances luxurious homes, with as good 
food as the rest of us, there is nothing in their class which per se pre- 
disposes to ulcer. They, like the vast majority of mankind, constantly 
neglect health rules and suffer in consequence with those who are sup- 
posed to belong to a more fortunate class. Ulcer cases come from the 
country, from villages, from towns and from cities. They come from 
the various strata and occupations of life, from those who suffer ex- 
posure and hardship and from those who work in’ warm and well 
ventilated places. If perchance in the wards of our hospitals we find 
ulcer in those brought in from an environment. of filth, overcrowding 
and bad ventilation and lighting, it follows that. snch living conditions 
predispose to many diseases. iv 

Toxic AGENTs.— Whatever are the real causative’ factors of uleer there 
are reasons for believing that the injudicious ingestion of alcohol plays 
a part, notwithstanding, many abstainers are found to have ulcer. Al- 
cohol is a gastric irritant end produces congestron and inflammatio1i 
of the mucosa. It also interferes with the motor and chemical functions 
of the stomach. The pyloric region is chiefiy affected by alcohol and 
the functional disturbances are here. particularly felt. Its constant 
overuse furthermore induces hepatic congestion and later hepatitis with 
a consequent secondary. deleterious effect upon gastric circulation and 
function. The stronger alechol beverages are especially culpable, but 
one of the author’s patients noticed for years a recurrence of ulcer 
syptoms after each occasional drinking of champagne. Other instances 
of the precipitation of ulcer symptoms following the taking of beer. 
or ale have been noticed, therefore the lighter alcoholic beverages have. 
in some people a deleterious effect. 

Dier.— While’ direct Arauma resulting from blows upon the upper 
abdomen. may prove a causative factor, the frequent traumatism of 
the mudosa from dietary errors more commonly initiates the trouble -in 
susceptible individuals, i. e. in those in whom: facters oftsafety are 
lacking or broken. In those ‘who are prene to pyloric spasm. and hyper- 
chlorhydria the repeated ingestion of. course, indigestible, irritating food 
substances may cause a slight erosien. which is the starting point‘ of 
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ulcer. But little is known as yet of the relations of food sensitization 
in the causation of digestive disorders, but while it is speculative there 
seems good reason from the clinical standpoint for regarding it as 
probable that certain persons may suffer from local:‘vasomotor and 
local nutritional disturbances from foods against which they harbor an 
idiosyncrasy. Some clinical observations have appeared in medical 
literature in confirmation of such a view. Hyperemia or even an her- 
petic eruption of the mucous membrane of the stomach may result from 
such an idiosyncratic food traumatism and pave the way for peptic ulcer. 
It is well known that some persons suffer from nausea, vomiting or 
diarrhea if they take certain foods, and repeated experiences with such 
articles of diet have taught them not to eat them. Shell fish, eggs, 
cheese, acid fruits, celery, ete. etc., may be the offending foods; their 
variety is notable. 

Worry.—In the foregoing text mention is made of the influence 
of nervous and mental states upon gastric function but here it is de- 
sirable to amplify and emphasize the topic. It is impossible for us 
to make an accurate estimate of the truly terrible effects of so-called 
modern civilization upon the functional efficiency of the human brain} 
nervous system, and vegetative nutritional structures of the body. “We 
have been in the habit of considering the functional state of an organ 
as a part from its structural condition failing to appreciate the deleter- 
ious effects of the former upon the latter. No better illustration ’ of 
such effect is seen than in the case of the behavior of the arteries and 
heart under long continued intensive mental’ strain. The alarming 
morbidity and mortality from cardiovascular disease is very noticeable 
in our clinic experience and statistics, and the same influences which 
cause cordiovascular disease have a damaging effect upon the structure 
of the other important organs of the body. The manner in which this 
comes about is more or less speculative, it may be through endocrine 
disturbance or through otherwise disordered chemistry but it is real 
and as important as the effect of infections upon organic change. Some 
day the modus operandi of these influences and their ‘effects will be 
better understood and measured. | 

ASSOCIATION WITH OTHER DisEasEes.—Burns and Skin Lestons.—Duo- 
denal ulcer has been observed to follow extensive surface burns, the 
explanation being obscure. It may be that infection here plays a part 
though trophic disturbances may account for the phenomenon. 

Desmiry.—The debility of age may be associated with gastric ulcer 
owing to circulatory, nutritional and degenerative changes in the mucosa. 
Focal infection mentioned later may here play a double roll in the causa- 
tion of both the debility and the ulcer. Anemia in young women has 
long been accounted as predisposing to ulcer formation but it is probably 
more often a result than a cause. Cachectic conditions are, however, 
frequently seen without ulcer development. Indeed it cannot be said 
that these general states are in any special way etiologically related 
to ulcer except it be that they are apt to result from the injurious 
effects of chronic ulcer. - , | 
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Acute Inrecrions.—-There seems to be no authentic evidence that 
peptie ulcer is caused by the acute infectious diseases although small- 
pox, typhoid fever and perhaps sqme other diseases may give rise to 
ulcer, It is possible, of course, that infectious processes occurring in the 
course of the eruptive and other fevers may initiate ulcer and that care- 
ful history taking may link up the two. 

Focau Inrections.—During the past few years it has been quite well 
established that infection arising from foci in the tonsils, about or in the 
teeth, paranasal sinuses, gall-bladder, appendix, kidney, prostate, tubes, 
ovaries or elsewhere is an important etiologic factor in both gastric and 
duodenal uleers. The research work carried on by Rosenow and others 
is now very familiar to all students of the subject. It is hard to estimate 
the influence of other causes which may be conjointly operative with 
focal infection but it should be taken into consideration. It seems 
unnecessary now, as the literature is replete with expositions of the 
causative relation of focal infection to ulcer formation, to enlarge or par- 
ticularize upon the matter. The importance chiefly attaching to the sub- 
ject lies in the emphasis it places upon the hematogenous and lymphatic 
transference of the infection. It is probable that predisposing factors 
often facilitate the incidence of the local ulcer morbidity. Of some, 
though probably not equal, importance is the contact infection resulting 
from swallowing morbid secretions. Streptococci are the most common in- 
fective agents in both direct and indirect causation, though staphylococci, 
pneumococci or other organisms may play a part in some cases. Owing 
to Jack of space the question of focal infection in the etiology of ulcer is 
necessarily but briefly referred to, but the writer wishes to emphasize its 
importance especially in reference to the matter of the prevention and 
treatment of ulcer, the latter being considered in subsequent pages. 

TROPHIC DisTURBANCES.—One of the most important considerations in 
connection with the etiology of ulcer is that which has reference to the 
local trophic nerve supply of the portion of the stomach affected. This 
has been for years emphasized by Stockton who has invited attention to 
the probable herpetic condition of the mucosa preliminary to the devel- 
opment of ulcer. From local trophic nerve disturbances the resistence 
of the tissues is lowered and they fall more readily a prey to the digestive 
juice especially if this possesses a high acidity which is accompanied by 
considerable pyloric spasm. If there occurs a local herpetiform con- 
dition of the mucosa it may itself depend upon infection of the nerve 
elements as herpes is associated with a streptococcus hemorrhagic gang- 
lionitis. : 

Symptomatology.—CiinicaL History.—In some cases the early symp- 
toms of ulcer appear in a mild form and so slowly that the patient pays 
little heed to them and takes, perhaps, various patent dyspepsia remedies. 
The symptoms may abate to return again. Finally pain becomes so 
troublesome that the patient either diets and continues to take pro- 
prietary medicines or he consults a physician. In other cases the onset 
of svmptoms is more sudden and may even be ushered in by hematemesis. 
The pain is severe in some instances and is often the symptom which 
induces the patient to seek a physician’s advice. While there is a 
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clinical picture and a symptomatology of gastric ulcer which is almost 
classic there are also to be observed many quite atypical cases; these will 
be described and discussed further on. A summarized statement of the 
clinical history of ulcer is about as follows: The patient usually has a 
good appetite but notices epigastric distress or pain about two or three 
hours after eating. With this pain there is a sense of gnawing irritability 
which may or may not be accompanied by nausea, eructation, regurgita- 
tion or vomiting. More or less epigastric tenderness or soreness is present 
with the pain which lasts, if not relieved by alkalies, food, or by vomiting, 
until the next meal with and after which it ceases but to return again 
about two or three hours later. The pain is often present in the night. 
There is apt to be constipation, loss of weight and in women anemia. 
The symptoms persist for a few days, weeks or months according to the 
extent of the lesion and then subside and disappear for varying periods. 
In some instances they do not return but in most cases they recur and 
are apt to grow more troublesome and last a longer time. Many recur- 
rences are then experienced over a period covering from five to thirty 
or more years. As time and experience teach the patient he learns that 
a diet of milk and eggs and the ingestion of soda give him relief and his 
history commonly furnishes this information. If hematemesis does not 
occur and if pyloric stenosis does not develop, the patient goes on for 
years with a periodic presence and absence of symptoms. He is usually 
under weight and is apt to present a haggard appearance. If he is 
discreet he refrains from foods which he knows from experience dis- 
agrees with his stomach and thus he may live a tolerably comfortable 
life. Acid foods and especially uncooked acid fruits, such as grapefruit, 
aggravate or cause a recurrence of the symptoms and the patients usually 
find that they are unable to tolerate any but small meals which eventually 
reduces their caloric intake below their normal needs. During the years 
of digestive complaint the patient and his relatives, friends and ac- 
quaintances are apt to ascribe his symptoms to a variety of causes, ner- 
vous indigestion, liver trouble and bowel trouble being most often named. 
In the ordinary course of events in the case of chronic indurated ulcer 
pain, or vomiting, or a combination of symptoms causing invalidism, 
induces the patient to seek competent medical diagnosis and advice. A 
more detailed discussion of the symptoms of ulcer will now be given. 
Pain.—A patient who has a symptom-producing ulcer usually feels 
quite well or fairly comfortable in the morning before breakfast and 
complains of no distress until two or three hours after that meal, about 
11 A. M.+ The distress comes on slowly as a rule, but there may be a short 
period of quite sharp or sickening pain which is felt suddenly after the 
period of comfort which the patient experiences following the meal. The 
pain is usually of a peculiar indescribable character, half burning, half 
gnawing and it seems to reach a peak and then gradually subside for a 
short time. It is sometimes a sickening distress and is accompanied by a 
sense of extreme irritability which renders it difficult for the patient, if 
engaged in business, to concentrate and carry on his work. This pain 
is more decided and appears at the same time after meals with greater 
regularity in duodenal than in gastric ulcer. At luncheon time the 
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pain is wretchedly annoying, but after the first portion of the meal has 
been eaten it lessens and at the end of the meal it has usually disappeared 
and does not return until four or five o’clock in the afternoon. It is 
again relieved by eating dinner, but it returns about ten or eleven o’clock 
in the evening. Ag the pain appears when the patient thinks his stomach 
is empty and as it is relieved by food it has been given the familiar name 
‘‘hunger-pain.’’ As it is temporarily relieved by drinking milk the 
patient is apt to take it before retiring, but often has a resumption of 
the distress at one or two o’clock in the night.. If no food is then taken 
the pain gradually lessens and the patient sleeps, awakening in the 
morning free from discomfort. If a large meal is eaten the pain is 
delayed in its onset and some cases experience but little, if any, suffering 
in the forenoon while in the late afternoon and in the night hunger-pain 
again appears. If acid fruits and coarse indigestible foods, such as raw 
cabbage with an acid spicy dressing, are taken with an otherwise hearty 
mixed meal, the pain in the case of the duodenal ulcer, though coming 
on late after the meal, is apt to last longer than if soothing digestible 
foods are eaten. In gastric ulcer near or at the pylorus the pain may 
be indistinguishable from that which occurs in duodenal ulcer. In some 
instances, however, the pain makes its appearance at an earlier time after 
eating; it may be only an hour. There are other cases in which it comes 
only a few minutes after eating though these are the exception. If the 
ulcer is situated in the pars media or near the cardia distress may super- 
vene early after eating, though the author has studied cases of this nature 
with symptoms so mild that they were deceptive and radiography alone 
demonstrated the lesion. The pain is related to peristalsis, pyloric spasm 
and the acidity of the gastric contents. With a peristaltic wave the 
pylorus becomes spastic and not until it yields does the pain cease. The 
severity of the pain varies greatly in different cases; in some it is dis- 
abling with a small superficial ulcer, while in others it is not severe though 
a deep indurated ulcer is present. A persistent severe pain, however, is 
indicative of a perforating type of ulcer and in many such cases it is 
the aggravated suffering which finally induces the patient to consent -to 
surgical intervention. Gastric ulcer pain which refuses to yield to diet, 
rest, and alkalies is usually of the perforative or indurative type. ‘The 
pain is most commonly felt in the epigastrium, either in the midline or 
about an inch to the right of it, under the inner portion of the right 
rectus muscle. ‘With ulcer near the cardia the pain is felt in the left 
hypochondrium. If there is an associated gastroptosis the pain may be 
felt in the umbilical region. If the stomach is pushed or drawn to the 
right the pain is felt further to the right than is usual. In a few cases 
the pain is felt high in the epigastrium and in some of the author’s cases 
it was substernal; indeed it may be referred well up in the precordial 
region simulating pain of cardiac or pericardial disease. Sometimes with 
ulcer on the posterior wall of the stomach near the lesser curvature pain 
is referred to the left of the spine, about the tenth dorsal vertebra at 
which point there may be some tenderness. There are cases of uleer in 
which the tenderness is sharply localized at all times in the epigastrium a 
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little to the right of the middle line with the pain, boring in character, 
showing the same localization. Mayo says pain to the mght of the mid- 
line signifies duodenal ulcer and to the left gastric ulcer. Referred pain 
is, however, quite common and it also spreads upon the whole gastric 
region. The cases of continuous severe pain not relieved by ingestion of 
food and but incompletely and temporarily by alkalies, are apt to have 
caused a local peritonitis with adhesions to adjacent structures, or ex- 
tensive infiltration of the wall of the stomach resulting in a deformity 
known as hour-glass stomach. In a case referred to me a trifid stomach 
was found at operation by Dr. Joseph Burke at the Sister’s Hospital, 
Buffalo. This apparently resulted from two deforming chronic gastric 
ulcers at different Jocations in the stomach. It should be remembered 
also that unyielding pain may signify a transformation from a benign 
to a malignant condition at the site of a eHronic ulcer. When the ulcer 
is situated at the pylorus or in the first portion of the duodenum just 
beyond the pyloric ring continuous, obstinate or oft recurring, resisting 
pain very temporarily relieved by the ingestion of food signifies pyloric 
stenosis or peripyloric or periduodenal adhesions. 

In the older textbooks and other writings upon gastric ulcer the 
pain was described as following closely upon meals and as gradually 
subsiding thereafter until the next meal. In the writings of more 
recent years the later post-prandial pain is chiefly emphasized. It should 
not be forgotten that with gastric ulcer the pain may come on very soon 
after the meal; this is more often found in young women with vomiting 
and hematemesis, which symptoms are the display of acute ulcer and are 
usually accompanied also by distinctly localized epigastric tenderness. 
Wm. J. Mayo says that acute unheralded hematemesis is usually due to 
some cause other than ulcer. One case, however, may illustrate the early 
post-prandia] pain and the next, similar in that hematemesis occurs, has 
the onset of pain not earlier than two hours after a meal. Stockton 
describes cases exemplifying the two types of pain incident in acute 
bleeding ulcer. 

In reference to the motor behavior of the stomach in the pres- 
ence of gastric or duodenal ulcer with pain Reynolds and McClure 
observed five types of abnormal motor activity, viz: (1) Exag- 
gerated type of normal peristalsis; (2) irregular peristalsis; (3) anti- 
peristalsis; (4) pylorospasm; and (5) incisura in the greater curvature. 
They found that ‘‘the onset of all types of pain was accompanied by 
-distinet modification in whatever type of motor activities the stomach 
had previously manifested.’’ ..The-stomach did not empty well during 
‘the pain but after its eassatian normal type of peristalsis was resumed 
and it emptied. rapidly. .,With the onset of pain in some cases normal 
peristalsis gave way to the irregular type or ceased altogether. In others 
pylorospasm with exaggerated.peristalsis developed. Pain was relieved 
by the administration,of 3 grams (46.30 grains) of bicarbonate of soda 
or 2 grams (30.86 grains) of soda and 1 gram (15.43 grains) of calcium 
carbonate in 20 c.c. of water and in several observations after such 
control of pain normal peristalsis was resumed. In one case of in- 
cisura with pain soda gave relief, but the incisura persisted. 
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The pain of uleer is considered by Hurst to result from inhibition of 
pyloric relaxation, excessive peristalsis and hypertonus. He found that 
the application of acid to an ulcer area causes no pain, but he recognizes 
the frequent association of high acidity, with painful ulcer and attributes 
the pain to the associated abnormal behavior of peristalsis with in- 
creased intragastric tension. He regards such tension as constituting 
the ‘‘adequate stimulus’’ for the production of gastro-intestinal pain. 

Hurst’s view as to the cause of pain with gastric and duodenal ulcer 
does not quite coincide with Reynold’s and MeClure’s observations that 
decreased peristalsis often accompanied the duration of the pain. What- 
ever the explanation of the pain it must be admitted that it is most 
frequently relieved by alkalies. 


Vomuiting.—Vomiting is not as constant nor common a symptom of 
gastric ulcer as it was thought to be some thirty years ago. Indeed, most 
cases presenting themselves for diagnosis do not recite vomiting in the 
account of their symptoms; or if it is mentioned it has occurred quite 
infrequently. Severe pain is often complained of without vomiting. 
There are, however, many exceptions. As nervous individuals are apt 
to be uleer victims and as gastric hyperesthesia is a part of such nervous- 
ness, vomiting is present in many such cases. Vomiting occurs soon 
after eating with an irritable stomach or it may be postponed until later 
when the pain has reached a degree of severity. Sometimes it is a very 
obstinate and oft repeated symptom and seems to constitute the chief 
expression of the gastric hyperesthesia associated with ulcer. There are 
cases In which vomiting does not occur until four or more hours after 
eating when the stomach is overfilled with highly acid contents and the 
pylorus is in an unyielding state of spasm; there is usually pain and 
marked suffering and relief follows copious emesis. A large amount of 
vomitus does not necessarily signify pyloric stenosis though it suggests 
it. Sippy has emphasized the fact that ischochymia may entirely dis- 
appear under medical treatment and many others, ourselves included, 
have noted the entire disappearance of retention and vomiting under 
proper medical regime. Patients with a turgescent condition of the 
pyloric mucosa combined with an hypertrophied pyloric muscle are apt 
to vomit quite a large amount of acid chyme during the night. They get 
along fairly well during the day but there is spastic food retention, the 
stomach tires late in the day and nocturnal emesis supervenes. When 
actual pyloric stenosis results from ulcer and gastrectasia develops 
vomiting occurs when the stomach becomes overdistended and intolerant. 
Marked differences are noted in cases regarding their gastric tolerance. 
Some vomit daily or more than once in a day while others are found with 
the stomach visibly and palpably overdistended and yet they do not 
complain even of nausea. It was formerly a common experience for us 
to withdraw large quantities of gastric contents from a dilated distended 
stomach without obtaining a history of vomiting excepting quite infre- 
quently. The character of the vomited contents will be deseribed under 
the heading of the examination of the gastric contents. 
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Hematemesis.—The vomiting of blood which is particularly charac- 
teristic of gastric ulcer brings forth a symptom complex somewhat as 
follows: The patient feels a sudden nausea, faintness, thirst and be- 
comes pale. She may break into a perspiration and she vomits a large 
amount of dark red blood with or without food, depending upon the 
time at which the vomiting occurs in relation to the previous meal and 
upon the motor efficiency of the stomach. It is often found that the 
patient has risen from bed and repaired to the closet feeling nauseated 
and experiencing a desire to evacuate the bowcls. Not infrequently the 
patient faints and is found on the bathroom floor or on the floor on the 
way back to bed. In the author’s experience with cases of profuse 
hematemesis many have taken place in the night. Repetition of the 
vomiting of blood quite commonly occurs and depends, of course, upon 
the continuation of the gastrorrhagia which may prove very alarming 
and, indeed, may so exsanguinate the patient as to render blood trans- 
fusion necessary. In some cases the original hemorrhage continues and 
repeated hematemesis results, while in others the bleeding stops to occur 
several hours later with renewed vomiting. Gastrorrhagia nearly always 
induces nausea and vomiting very promptly and a stomach which has 
previously exhibited great tolerance quickly succumbs to this catastrophe. 
Bloody stools often follow or may accompany hematemesis and dark 
feces may be noticed for two or three days thereafter. Hematemesis is 
frequently seen in young women but some of the most alarming hemor- 
rhages occur in men; indeed in the author’s experience more transfusions 
have been done following gastric hemorrhage in men than in women. 
There is, however, no rule as repeated alarming hemorrhages are noted 
in both sexes and at ages ranging from twenty-five to sixty-five or 
younger or older. In some cases hemorrhage occurs at long intervals, 
five or ten years for instance, while in others a single hemorrhage takes 
place in the life history of the disease. Small amounts of blood may be 
vomited but that type of hematemesis is the exception. If the vomitus 
fails to show macroscopic blood it may nevertheless be present as micro- 
scopic or occult blood and is, strictly speaking, one form of hematemesis. 


Perforation.—This is the most dangerous occurrence in ulcer and it 
takes place in a considerable proportion of the cases. We are now able 
to predicate perforation in a few cases through radiographic studies and 
partly by the severe obstinate and boring character of the pain. X-ray 
shows a crater ulcer. Perforation may be acute or chronic. In the acute 
the patient is seized with an excruciating epigastric pain which is deep 
and constant. Vomiting is apt to supervene but does not in all cases 
Pallor, cold clammy perspiration and a frequent tense pulse are noted. 
The pain is at first localized, but it is so severe that it spreads over a 
large area of the upper and central abdomen. Extreme tenderness and 
rigidity of the abdominal muscles are present. Sometimes there is an 
urgent desire to evacuate the bowels. The leukocyte count shows an in- 
crease of cells and of polynuclears. The blood-pressure is raised in the 
earlier stages of the calamity and declines again after the pulse has 
attained a great frequency and has become weak. General peritonitis 
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is soon established, the abdomen is markedly distended and death usually 
follows in a few days. There are rare exceptions to this fatal termination 
in those eases fortunate enough to have a very small perforation which is 
sealed over by plastie lymph owing to the local peritonitis it excites. 
Prompt surgical measures if resorted to within the first hour or two fol- 
lowing the perforation are life saving in the majority of the cases. 

Chronic perforation is seen in cases of deep, indurated ulcers, the 
peritoneal site of which is found adherent to the liver or other structure. 
The perforation is incomplete in that it is walled off before the peritoneal 
surface really breaks and it is backed by fibrous tissue which then forms 
the base of the ulcer and protects peritoneal cavity. Some cases of 
chronic perforation, however, develop a series of troublesome events. In 
one of the writer’s cases infection traveled from the lesser peritoneal 
cavity to a region behind the gall-bladder and to the right perirenal 
tissues and pus was evacuated from both regions. Fever, pain and 
tenderness marked a long illness with recurrences of septic temperature, 
leukocytosis, anemia and loss of weight and strength. Several opera- 
tions were done and finally the patient made a recovery which has lasted 
to the present time upon duodenal feeding according to Hinhorn’s 
method. 

The Mayo brothers long since called attention to the deformities and 
adhesions of and about the stomach, pylorus and duodenum resulting 
from chronic perforating ulcer. Subphrenic abscess is one of the com- 
plications therefrom. They found chronie ulcers perforating in type at 
some stage of their existence in a large number of cases; and the experl- 
ences of many other workers in gastro-enterology corroborate this. 

The symptoms of chronic perforating ulcer may subside to return 
again and as the ulcer is of the crater variety nature seldom succeeds in 
filling it in and bringing about a permanent cure. Sometimes these 
crater ulcers bleed but Wm. J. Mayo says bleeding is the exception and 
not the rule in this type. 

Appetite-—Nearly all patients with ulcer have good appetites but 
they learn to restrict food intake because the suffering is more aggravated 
and prolonged after each meal. Milk gives relief and patients often take 
a glass every few hours during the day and night. In some patients 
appetite fails or there may be anorexia or an indifferent appetite from 
the beginning. Fear of the pain though it comes several hours after 
eating serves to interfere with appetite. Anorexia nervosa is sometimes 
seen, more commonly in women than in men, with ulcer. 

Eructation.—Belching is a common symptom with ulcer and it seems 
to be an expression of motor erethism with hyperesthesia associated with 
the local irritable wicer area. Eructation is, however, not often of the 
hysterical type and it is ordinarily relieved by alkaline gastric sedatives 
and by milk and eggs. 

Regurgitation.—This may occur and prove quite troublesome. Some 
patients raise the acid gastric contents repeatedly during the digestive 
period. It smarts and burns the throat and often excites cough. This 
‘‘heartburn’’ is so common a symptom of nervous gastric disorder that 
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it is necessary to study its true significance in ulcer cases; that will, of 
course, be accomplished by the proper investigation of the case. With 
a greatly relaxed cardiac orifice in these cases there may exist an in- 
ereased liability to the development of esophageal peptic ulcer—a rare 
condition. 

Anemia.—There is no anemia in most cases. Continuous hemorrhage 
or repeated small hemorrhages, the blood passing through the intestine, 
will give rise to a secondary anemia. Profuse hemorrhages as mani- 
fested by hematemesis or by large tarry stools induce severe anemia, the 
red cells falling below two million and the hemoglobin below forty per 
cent. These are the cases calling sometimes for transfusion. Young 
women who have chlorosis may have profuse hematemesis which induces 
great pallor and other symptoms of acute hemorrhagic anemia. These: 
are the cases Hale White regarded as not true gastric ulcer. In both 
sexes occasional cases of profuse hematemesis have been observed in which 
on opening the stomach no ulcer could be found. 

Loss of Weiqht—There is more or less loss of weight with chronic 
ulcer. Lessened food intake, pain, broken rest, worry over the digestive 
disorder, possibly anemia and other factors incidental to the disease 
interfere with nutrition. If pyloric stenosis develops or great deformity 
of the stomach results vomiting and starvation soon reduce the weight. 
Some cases finally present marked emaciation. There is no rule, how- 
ever, as regards loss of weight and many patients with ulcer are ap- 
parently quite well nourished provided the later and more serious com- 
plications of the process have not developed. The skin and other tissues 
may be dry if pyloric stenosis and gastrectasia are present and the urine 
in such cases is apt to be phosphatic and if much soda is taken it may be 
alkaline. 

Constipation.—In most instances the bowels are sluggish, in some 
marked spastic constipation is present. It results partly from pyloro- 
spasm, is a rather constant attendant of pyloric stenosis and food stag- 
nation and is promoted by the diet of milk and eggs the patients resort 
to for relief. There are exceptions, however, wherein the bowels are 
regular or loose even in the presence of considerable ischochymia. If 
chronic appendicitis is associated with ulcer constipation is the more 
apt to be persistent. If in chronic ulcer the omentum is thickened and 
colonic adhesions have been formed the constipation is the more obstinate, 
or, if, as is often seen, gastro-enteroptosis is present colonic stasis is 
favored. 

Headache.—Many years ago Lauder Brunton called attention to a 
type of frontal headache associated with gastric superacidity and the 
writer has seen some cases wherein the administration of soda or other 
alkalies or lavage or vomiting of acid contents relieved such headache 
occurring in ulcer cases. 

Tur Nervous System.—Even in sanguine temperaments the pro- 
longed existence of ulcer induces a low-spirited neurasthenic state. 
When the disease is present, as it often is, in those of the melancholy 
type their natural bent is noticeably accentuated. When ulcer is found 
in the psycho-neurasthenic the symptoms are exaggerated and an anxiety 
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neurosis is apt to become well marked. The symptoms of vagatonia are 
often outspoken in ulcer cases as illustrated by the hyperchlorhydria, 
pylorespasm, spastic constipation, vasomotor instability, cold clammy 
hands and feet, etc. It should not be forgotten that ulcer may coexist 
with other disorders such as hyperthyroidism, erythema multiform, etc., 
and a careful general examination should be made in every case for 
associated diseased conditions. 


Gastric Contentrs.—Great importance has been attached to the dis- 
covery of high acid values in the gastric contents of suspected ulcer cases, 
but it should ever be remembered that many persons have high gastric 
acidity without uleer. The majority of ulcer cases have a high gastric 
acidity which depends upon free and combined hydrochloric acid. The 

-acidity rises rapidly after eating and in one hour is found at 60 or 70 
per cent. A single examination may let the matter of acidity rest there 
but the fractional method of gastric analysis so well popularized by 
Martin E. Rehfuss has shown that in two hours the figures are often 80, 
90 or 100 per cent. and that the acid curve is high at the end of the 
third hour and is maintained often longer than that. Free HCl in the 
earlier withdrawals constitutes a lower proportion of the total acidity 
than the combined acid, but in the later withdrawal after the Ewald 
test. meal the free acid rises in the proportional estimation of the acidity. 
The amount of contents is not usually large unless pylorospasm unduly 
retards gastric propulsion or pyloric narrowing exists. The starchy 
elements of the meal are less well digested than the proteins. Macro- 
scopic blood may be present in the stomach contents. Extreme import- 
ance attaches to the question of the presence or absence of blood either 
in larger or smaller amounts in the contents of ulcer eases. This is 
emphasized by Alfred Martinet who points out that through the Leon 
Meunier method of examination for evidence of bleeding in the gastro- 
intestinal tract most valuable information may be obtained. Watery 
solutions of the gastric contents render themselves poorly to color 
reactions with the various tests because the blood is changed to and 
appears only in the form of hematin and it is insoluable in watery 
solution. It 1s necessary to introduce into the stomach 200 c.c. of water 
to which has been added ten drops of ammonia and this is then syphoned 
out and gives a positive reaction for occult blood by the various tests, 
Thévenon’s especially, for that purpose. After the withdrawal of part 
of the ammonia solution from the stomach two or three tablespoonfuls of 
powdered charcoal is given and the black stool when passed is examined 
for occult blood. Blood in any amount in the gastric or intestinal con- 
tents indicates damage to the mucosa somewhere but varicose venules, 
erosions and congested or inflamed membrane may cause enough hemor- 
rhage to give a positive occult blood reaction. Blood found in the 
gastro-intestinal tract may originate in the nose, pharynx, mouth. larynx, 
trachea, bronchi, lungs or cesophagus; so it is necessary to differentiate 
between such hemorrhage and that which is truly of gastro-intestinal 
origin. A high hydrochloric acidity and blood in any amount in the 
stomach argue very strongly in favor of the existence of ulcer, but some 
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Gases are observed with normal, moderate or low acidities. In these, 
evidences of bleeding call for differential diagnosis between ulcer and 
carcinoma which will be discussed later. If such evidences of bleeding 
are present with low acidity and the contents of the stomach are other- 
wise those of a benign condition and some of the important and common 
symptoms of ulcer above enumerated are present ulcer would be the 
correct diagnosis in most instances. Radiographic illustration will con- 
firm the diagnosis. Yeast cells or sarcinae in the gastric contents are 
found as a rule only in case of stagnation, which seldom depends upon 
atony with ulcer, hypermotility being much more frequently observed. 

THe Tureap Trest.—One of the most valuable procedures in the 
search for ulcer is the Einhorn thread test which is so well and widely 
known now that its description is unnecessary here. Care shonid be 
exercised in the interpretation of thread stains. It is best to insist upon 
a white diet during the performance of the test or to carry it out with a 
clean and empty stomach if practicable. Assurance that the Einhorn 
gold bucket has passed through the pylorus and carried the thread into 
the duodenum renders the test more valuable as it serves to distinguish 
the presence of either gastric or duodenal ulcer and assists in deter- 
mining its approximate location in relation to the pylorus. <A _ well- 
defined localized bloodstain constitutes valuable evidence of a bleeding 
area and in conjunction with other symptoms of ulcer affords a rather 
conclusive confirmatory sign. 

RapioGRAPHIC EXAMINATION.—Acute ulcer may elude radiographic 
demonstration but the ehronie form is usually illustrated by it. There 
are several changes from the normal gastro-duodenal outline which char- 
acterize ulcer. The so-called niche is seen ordinarily on the lesser curva- 
ture of the stomach and is sometimes accompanied by incisura of the 
greater curvature. In some cases a more extensive and ragged filling 
defect is seen in the prepyloric region, more rarely hour-glass contraction 
is found as a late result of ulcer cicatrication and adhesion formation. 
Or a protrusion is seen at some point along the lesser curvature signifying 
a crater ulcer or one of the perforating type. The pylorus is frequently 
sharply contracted and gastric hypermotility is often observed. In the 
duodenum the cap is deformed more or less, being notched, irregular and 
incomplete. In some cases there is no resemblance to a normal cap, the 
duodenum in its first part being an irregularly shaped passage. It is 
difficult to determine sometimes between perigastric and periduodenal 
adhesions to the gall-bladder or other near-by structures and deformities 
in contour occasioned by chronic ulcer changes; not infrequently both 
are present. Peristaltic waves present an interruption in cases showing 
much sear deformity. If complete pyloric stenosis has taken place the 
x-ray plate shows a cut off pyloric region with perhaps a faint stream 
of barium issuing from the stomach; sometimes differentiation from 
eancer is difficult. 


Diagnosis—In typical cases of gastric ulcer the diagnosis is based 
upon the irritative nature of the symptoms, the pain and the temporary 
relief which follows the ingestion of food, the high acidity of the gastric 
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contents which upon analysis are those usually found in a benign condi- 
tion, the presence of blood or occult blood in the gastric contents either in 
the fasting or digestive period, the presence of blood or occult blood in the 
feces, the positive thread test and the characteristic skiagraphic findings. 
In duodenal ulcer the typical hunger-pain, the usual absence of blood 
or occult blood from the gastric contents, and its presence in the duodenal 
contents and in the feces, the positive stain on that portion of the thread 
which is bile-stained and the deformity of the duodenal cap as revealed in 
the radiogram are diagnostic. 


Difficulties arise in rare cases of latent ulcer and in those cases pre- 
senting a typical pain, low gastric acidity, inconclusive thread tests and 
skiagrams. The diagnosis of gastric ulcer in those who experience pain 
very soon after food is taken and in whom the pain slowly subsides as the 
digestive period passes offers a peculiar difficulty as the symptom is con- 
trary to the rule and is one which is to be expected in cases of gastritis 
with erosions and motor and sensory irritablity. Vomiting soon after 
meals may occur in such instanees. In these as in all cases where ulcer is 
suspected the search for evidences of some degree of hemorrhage is of 
prime importance. The gastric contents one hour after an Ewald test- 
breakfast may appear normal and yield no helpful diagnostic informa- 
tion. Another source of perplexity presents itself in the discovery of 
achylic gastric contents associated with complaint of hunger-pain. Pa- 
tients presenting these symptoms and in whose gastric contents either 
macroscopic or occult blood is discovered, and these findings are asso- 
ciated with x-ray manifestations of ulcer, are sometimes encountered. 
In the absence of blood in the gastric contents duodenal ulcer may be 
present and despite the low acidity the pain is of the late post-prandial 
type. 

Sometimes pain is continuous and in no definite relation to meals 
and in these there is suspicion of a perforating form of ulcer with local 
peritonitis. Then, there is the hyperchlorhydria which though persistent 
and accompanied by hyperesthesia and gnawing misery is unassociated 
with bleeding or radiographic evidence of ulcer. In some patients a 
heterogenous mass of nervous symptoms accompany well-defined evi- 
dences of either gastric or duodenal ulcer. 

These and other confusing facts render it necessary to differentiate 
ulcer from other diseases which may simulate it. 


Differential Diagnosis. —DisEasre or THE APPENDIX.—Gastric symptoms 
resembling those of ulcer are often caused by chronic appendicitis. 
These include epigastric pain, eructation, nausea and vomiting. Pyloric 
spasm also frequently results from appendix disease, sometimes the 
prepyloric portion of the stomach is thrown into tonic spasm. The reflex 
effects of chronic appendicitis upon gastric secretion give rise usually to 
a highly acid contents in which, however, no blood is found. The x-ray 
picture of the stomach which is the seat of reflex spasm from appendix 
disease lacks the Haudek’s niche or other persistent deformity present 
in chronic gastric ulcer and the change in the cap which characterizes 
duodenal ulcer. The appendix is often found visualized and tender on 
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palpation and retains barium beyond the normal time. Frequently it is 
tortuous and adherent and may be described as retrocecal. It may be 
unusually long and twisted in strange shapes like a figure eight. It may 
show kinks and constrictions. Sometimes it retains the opaque substance 
for many days or weeks if follow-up observations are made. In some 
eases it is found high in position and its tip may be adherent to the 
gall-bladder. Repeated examinations of the gastric contents, duodenal 
contents and feces are necessary in certain instances in order to arrive at 
a satisfactory differential diagnosis between ulcer and appendicitis. On 
palpation of the abdomen there is seldom the localized epigastric tender- 
ness which goes with ulcer if the symptoms are due to the appendix, and 
on the contrary if the appendix is diseased, and there is no ulcer, tender- 
ness is nearly always elicited in the Jower right quadrant. In a few 
eases of pyloric or duodenal ulcer with very marked gastroptosis the 
tenderness arising therefrom may be felt below the umbilical level. 

Hunger-pain may result from the reflex effects of appendicitis and a 
history of recurrent symptoms over a period of many years may be 
elicited, therefore the differentia] diagnosis becomes the more important. 
Appendicitis and ulcer may exist together but E. Schutz denies any 
causal relationship between the two. Moynihan, Deaver and others have 
stressed such a causal relationship. 


Gall-bladder Disease.—There is no difficulty in diagnosticating typical 
attacks of biliary colic but there is nothing typical about some cases of 
disease of the gall-bladder presenting themselves for study and these 
eases may simulate ulcer. Gall-bladder disease may follow typhoid fever 
or other infections; it is more commonly encountered in fat women about 
middle life than in men; it occasions pain, soreness and tenderness in the 
right hypochondrium; it is often accompanied by eructation and some- 
times by vomiting which fails to afford much relief. The gastric and 
other symptoms excited by gall-bladder disease are apt to appear irregu- 
larly and have no definite time relation to food intake. By the Einhorn 
and B. B. Vincent Lyon methods of duodenal study it may, in some 
cases, be determined that gall-bladder disease exists and this is a useful 
differential procedure. Radiography may visualize gall-stones or give 
a clue to a thickened or adherent gall-bladder. Palpation may reveal a 
dilated gall-bladder or a Riedel projecting enlargement of the liver over 
the cholecyst. A history of attacks of pain and tenderness beneath the 
liver accompanied by irregular elevations of temperature and by gastric 
symptoms with, perhaps, a slight leukocytosis, is indicative of some 
inflammatory affectinn in the upper right abdominal quadrant, probably 
cholecystitis. | 

Nephrolithiasis—It has probably fallen to the Jot of many physicians 
to meet with an occasional case wherein nephrolithiasis gave rise to re- 
ferred epigastric pain. In the absence of the signs and sympton)s of uleer 
urologic study is called for in these cases and it is necessary to exercise 
great caution in such a study lest small renal pelvic caleuli or ureteral 
stones escape detection. A source of annoying confusion is the occasional 
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presence of definite radiographic evidence of appendix disease with 
doubtful or indefinite evidence of disease due to urinary calculi, 

Pyelitis, ureteritis or perinephritic abscess may give rise to epigastric 
symptoms which may excite suspicion of possible ulcer. Careful urologic 
investigation will help to clear up the question. Perinephritic abscess 
may itself result from slow ulcer perforation but in such cases gastro- 
duodenal study will have revealed the primary disease. Chills, fever, 
pain, tenderness, leukocytosis and later tumefaction in the region of 
the kidney usually attend perinephritic abscess. Dietl’s crisis may be 
sO severe as to simulate acute perforation of an ulcer. 

Tubercular Peritonitis—Almost any complex of gastric symptoms may 
be simulated in some cases of tubercular peritonitis, but the absence of 
definite manifestations of ulcer as revealed by gastro-duodenal study 
should be sufficient to put a physician on guard. Sufficient time and 
observation are necessary in these cases to exclude other diseases and to 
include the more widespread abdominal pain and tenderness, the irregular 
manifestations of fever, the probable leukopenia, the presence of peri- 
toneal effusion or of irregularity distributed peritoneal mesenteric or 
omental thickening and the possible diarrhea of tubercular peritonitis. 
The von Pirquet test should be employed. Radiographic study with or 
without the pneumoperitonea]l method may show intestinal displacement 
and be of some diagnostic assistance. 

Gastric Carcitnoma.—Differential diagnosis presents difficulties in 
those cases of carcinoma in which free HCl is present and lactic acid is 
absent. When carcinomatous metamorphosis occurs in an ulcer area and 
there is yet no notable food stagnation, nor other evidence of cancer, time 
and study are necessary to arrive at a satisfactory differential conclusion. 
The Wolf-Junghans method may be useful here. Radiographic study 
may be of service. A most helpful observation employed by Marcinet 
shoukl here be mentioned. He emphasizes the importance of deter- 
mining whether or not blood in the feces is derived from the higher or 
lowest segment of the gastro-intestinal tract, 1. e., whether it appears as 
hematin or water soluble blood. Then, ‘‘If in a patient with a doubtful 
diagnosis of ulcer or neoplasm of the body of the stomach, chemical] 
investigation reveals the presence of blood, the patient should be kept in 
bed for a week and a test for blood carried out at regular intervals. In 
the event of ulcer the blood will generally disappear before the end of 
the week. In the event of cancer the blood nearly always persists 
throughout the rest period.’’ 

It is very important to differentiate between gastric ulcer and car- 
cinoma and the literature is replete with reference to the subject; but 
careful as some studies may be it, nevertheless, becomes necessary to per- 
form gastro-enterostomy with ulcer resection in order to make a positive 
diagnosis. In cases of primary carcinoma of the stomach beginning at 
or near the pylorus the difficulty is usually not so great unless early 
ulceration of the neoplasm and bleeding occurs. These cases usually fail 
to show the hyperchlorhydria so common with ulcer, there is no history of 
recurrent attacks with ulcer symptoms; on the contrary it is that of a 
slow onset of a primary gastric affection usually in a person beyond 
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middle life. The symptoms occupy all of the digestive period and food 
stagnation with vomiting develops in a comparatively short time. The 
patient with ulcer usually improves under proper medical treatment, 
whereas the patient with cancer does not. In most cases loss of weight 
is progressive and anemia becomes manifest. If the fasting gastric 
residue is examined increased albumen and perhaps carcinoma cells are 
found. Repeated examination of the gastric contents following test- 
meals shows a progressive failure of the secretion of HCl and pepsin and 
the appearance of Opper-Boas bacilli and lactic acid. In an ulcer case 
without antacid medication examinations of the gastric contents made day 
by day will nearly always show a persistent hyperchlorhydria or, if the 
case bé one of ulcer with low acidity when first examined, lavage and 
subsequent analysis often show a rising restored acidity. 

If then the history is carefully taken and considered and careful 
study is made for a couple of weeks in doubtful cases, it is usually pos- 
sible to differentiate between ulcer and cancer before tumor is palpable 
in the latter. Mistakes are easily made by clinicians if opinion is 
based upon only one examination of the stomach contents. 


Pancreatic Disease.—There are a few diseases of the pancreas which 
are likely to be confused with ulcer. Hemorrhage into the pancreas or 
acute hemorrhagic pancreatitis may simulate acute perforation of an 
ulcer. Both are apt to be attended by very severe epigastric pain, vomit- 
ing, frequent small tense pulse and abdominal rigidity with extreme 
tenderness in the early stages and an evident degree of shock. With 
acute pancreatic disease a history of ulcer will probably not be obtain- 
able. Both conditions induce an acute abdomen and it is wrong to delay 
surgical measures long while speculating upon the diagnosis. 

Chronic pancreatitis is occasionally fraught with recurring epigastric 
pain and vomiting such as may occur with ulcer. A history of gall- 
bladder disease and the possible presence of glycosuria are to be taken 
into account. Coupled with these may be loss of weight and diarrhea with 
stools containing excess of undigested fat, meat fibres and starches. 

Rare cases of pancreatic calculi may also be thought of in connection 
with pancreatic disease. It may be quite impossible to arrive at a con- 
elusive diagnosis of this caleulous affection but ulcer may usually be 
affirmed or excluded by careful study. 

Embolism or Thrombosis of the Mesenteric Vessels.—In this catas- 
trophe we have another clinical condition which may resemble acute 
perforation of an ulcer and which calls for surgical intervention as no 
time may be wisely allowed for prolonged differential study which may 
be quickly prosecuted by the surgeon. 

Gastralgia.—Though extreme caution should be observed in making 
a diagnosis of gastralgia there are a few instances which defy any other 
conclusion. It is necessary to exclude all other possible causes of epi- 
gastric pain and one of those is syphilis of the spinal cord or nerves. 

Syphilis—Gastric manifestations of syphilis have been recorded by 
Einhorn, Stockton, the author and many others. It may appear in the 
form of gumma, gastritis or ulceration; or it may assume the form of 


458 GASTRIC ULCER 


severe gastralgia as in tabes dorsalis or syphilitic disease of spinal nerve 
roots and trunks. <A careful history taking and a probable positive 
Wassermann may serve to clear away diagnostic doubt. 

Epigastric Hernia.—Cases of epigastric hernia have been observed in 
which the symptoms closely resembled those of gastric or duodenal ulcer. 
In an interesting and valuable study of this subject Meyer and Ivy call 
attention to the references of Kelling, Strauss, Ury, Cohnheim, Soper and 
Hall regarding the relation of epigastric hernia to the etiology and 
symptomatology of uleer. They report a case which came to operation and 
in which ‘‘hunger-like’’ pains were present. No ulcer was found but a 
small epigastric hernia with omentocele was encountered; and two years 
have elapsed since its cure by operation without recurrence of the symp- 
toms. By operation they produced experimental epigastric hernia in 13 
dogs and demonstrated a ‘‘tugging’’ action by the gastric omentum which 
was included in the hernia upon the greater curvature of the stomach 
in the prepyloric part. No ulcers developed in these dogs. A pouched 
condition of the stomach was induced. They conclude that gastric ulcer 
ia a coincidence, if present at all, in cases of epigastric hernia and that 
the latter condition is not a proved cause of the former though as Soper 
believes it may interfere with the healing of an ulcer. In the differential 
diagnosis of ulcer it should be borne in mind that epigastric hernia may 
cause symptoms closely analagous to those of ulcer. 


Radiographic Observation*.—The x-ray examination of the stomach with special 
reference to gastric ulcer is best accomplished by using both the direct and indirect 
method. 

The direct method consists in demonstrating on films or plates the stomach 
after suitable opaque meal has been given, The indirect method is accomplished 
by dluoroscopy and considering ‘‘symptom-complex’’ of the continental investigators. 

The x-ray offers valuable assistance in the diagnosis of gastric ulcer although 
the method is not sufficiently well developed to be relied upon without considering 
the clinical aspects of the disease. Various observers have placed the value as high 
as from 75 to 85 per cent. in proven cases and some higher. The diagnosis of 
gastric ulcer depends upon finding a filling defect and also considering the manner 
in which the stomach functions during the x-ray examination. 

The location of gastric ulcers plays a large part in demonstrating them radio- 
graphically. When the filling defect or an ulcer is located on the anterior surface 
of the stomach or on the anterior surface of the lesser or greater curvature they 
are usually demonstrable. Regardless of where the ulcer is located the function of 
the stomach is interfered with or materially changed from the normal, In this 
condition we have an irritation from the ulcer which causes spasticity, hypermotility 
and often a shutting off of the pyloric sphincter to such a degree that practically 
none of the Barium passes out of the stomach. There are however, intervals when 
the sphincter relaxes so that the meal passes on; therefore, in gastric ulcer we 
uually find a six-hour residue of the opaque meal. 

In many known cases of ulcer these functional disturbances of the stomach are 
so persistent that we feel that these signs are as important in concluding a positive 
diagnosis for ulcer without a filling defect. However, the stomach can be so dis- 
turbed from reflex causes other than gastric ulcer; so that we must take this point 
into serious consideration, although the number of cases in which it occurs are few. 

Those gastric ulcers which are located near the pylorus frequently give us 
obstructive signs which aid in making our diagnosis. 

*This radiographic study was kindly supplied by Dr. Edward Charlies Koenig, Associate 


Professor in Radiology, University of Buffalo, and attending Rentgenologist, Buffalo General 
Hospital, Buffalo, N ay : & tg g 
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When the ulcer has been definitely demonstrated x-ray furnishes us a means 
of deciding the necessity of surgical interference or the progress of the ulcer whether 
healed or recurring. 


Treatment.—The treatment of gastric ulcer should be considered 
under two headings: First, the treatment of acute ulcer and second, that 
of chronic ulcer. 


Acute Utcer.—The first and most important measure is rest in bed. 
If hematemesis has occurred or if bleeding is taking place through the 
intestinal tract, starvation until hemorrhage ceases is sound practice. As 
a rule bleeding stops within a week after rest is enforced. Cold compresses 
or a Leiter coil or a light icebag should be applied to the epigastrium for 
three hours at a time and removed for one hour. If the patient is com- 
fortable sleep need not be disturbed in the night. Thirst should be 
allayed by cracked ice in small amounts per orem and fluids may be 
supplied per rectum by the drop method (the well-known Murphy drip). 
One pint of plain water, normal salt solution, a weak soda solution or 
ten per cent. glucose solution should thus be given two or three times each 
twenty-four hours. If hemorrhage has been so severe and copious as to 
reduce the red blood-cell count below two million and the hemoglobin 
below forty per cent. blood transfusion should be done if possible. In 
many cases life has been saved or convalescence greatly hastened by this 
procedure. In the writer’s experience it has proven so valuable that he 
commends it enthusiastically as it accomplishes a larger purpose than 
the mere hypodermic or intravenous use of coagulose, thrombo-plastin or 
coagulen, which have frequently been employed in the hope that they 
would check the hemorrhage and possibly prevent its recurrence. The 
time-honored hypodermic of morphine and atropin allays fear and aids 
in checking hemorrhage. Pantopon is preferable to morphine as the 
latter induces pyloric spasm. Papaverine would be preferable to either. 

After hemorrhage has ceased the plan of treatment laid down by von 
Leube is most excellent and efficient. He directed that the patient’s 
abdomen should be washed with warm water and soap, bathed with warm 
sterile water, then with alcohol and finally with 1-5000 bichloride of 
mercury solution. Then a linen cloth covered with five or ten per cent. 
boracic acid ointment should be placed upon the abdomen and over that 
poultices should be applied every 15 minutes day and night. Daily the 
boric ointment should be washed off, the skin bathed as directed above 
and fresh ointment applied and the poulticing continued. It is seldom 
possible to carry out von Leube’s directions so strictly and literally. It 
is unnecessary to apply the poultices so frequently as they may be kept 
hot by applying a thin rubber tissue, dry compresses and an electric 
thermopad over them. The writer has for years instructed the nurse to 
make light poultices of one-third flaxseed meal and two-thirds bran. It 
is not necessary to rewash the abdomen more often than once daily. 


The skin soon becomes mottled under the continued application of 
heat and later a pigmentation occurs which is slow in disappearing but 
dermatitis is rare. 
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The effects of this plan of poulticing are these: the pain, pyloric spasm 
and gastro hypersecretion are promptly allayed and the healing of the 
ulcer is accelerated. The von Leube diet consists of boiled milk five times 
a day during the period of poulticing, meat solution and softened zwei- 
bach. The following week add soups, sago or rice thoroughly boiled in 
milk, white of egg, raw or soft boiled eggs, calf’s brain and boiled 
chicken. Other tender mats are gradually added and after the fifth 
week a diet of health is resumed. 


The Lenhartz Treatment.—In contrast to the von Leube diet and the 
restricted diets prescribed by most clinicians early in ulcer cases the 
Lenhartz plan boldly attempts to maintain the nutrition of the patient 
at a high level by beginning high proteid feeding very soon after the 
hemorrhage has occurred. The method carried out is as follows: Com- 
plete rest in bed is enjoned for four weeks and an icebag is applied over 
the stomach for a fortnight. Two hundred to 300 e¢.e. of iced milk in 
very small quantities at a time and 2 to 4 raw beaten eggs are given 
the first day. The eggs may be flavored and sweetened slightly and are 
served very cold. One hundred cubic centimeters of milk and one egg 
are added daily for the first week and the amounts then reached are 
maintained for the second week. On the sixth day of treatment 35 grams 
(540.05 grains) of raw chopped meat is given. 

In the Lenhartz treatment bismuth subnitrate is given from the 
beginning in 2 gram (30.86 grains) doses three times daily and its 
administration ,is' continued for 10 days. The amount of food given is 
increased daily until by the end of two weeks the caloric value of the 
diet is approximately 3000, and the foods given are milk, eggs, sugar, 
ground rice, zweibach, raw beef, and ham and butter. 

The Einhorn Duodenal Feeding —This is an excellent method of 
feeding in acute,ulcer, and in some cases of chronic ulcer, and one which 
insures physiologic rest to the stomach and yet affords the patient a fair 
calorie feeding; it has been carried out by W. Gerry Morgan, Stockton, 
Friedenwald, the author and many others. The method is now so well 
known that its detailed description is unnecessary here. 

The advantages are that the ulcer is given an opportunity to heal, 
pain usually disappears on the second or third day after duodenal feed- 
ing is begun, thirst is allayed and the unpleasant features of rectal 
alimentation are avoided. Edsall long since showed how meagre is the 
amount of nourishment absorbed by rectal feeding. The patients who 
tolerate duodenal feeding will soon grow accustomed to the presence of 
the small rubber tubing in the mouth and throat, salivation and reflex 
nausea disappear and sleep is fairly comfortable. It is sometimes pos- 
sible to continue the method for three weeks though fresh tubing is ad- 
visable after the first 10 days. Indeed, it is often well to withdraw the 
tube and capsule for the night when it is easily swallowed and passed 
quickly into the duodenum. It relieves the patient and affords an oppor- 
tunity for more adequate cleaning of the instrument. Unhappily there 
are many nervous hyperesthetic individuals who cannot retain the tube 
even long enough to allow the perforated capsule to pass the pylorus. In 
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others there is a marked delay in the passage of the tube into the duo- 
denum either because it is twisted or knotted or is obstructed by, pyloric 
spasm or partial stenosis. B. B. Vincent Lyon’s sinker may be used to 
lead the capsule and tube through the pylorus. The erethism, worry, 
excitement and misery manifested by some patients are so great that the 
method is necessarily abandoned. 

The Sippy Treatment-—The most systematic and rigid plan of 
medical treatment for gastric and duodenal ulcers has been conscien- 
tiously, carefully, and thoughtfully worked out by Bertram W. Sippy. 
His method has attracted much well-merited attention and is now 
familiar to many physicians but, as 1s the case with forms of treatment 
devised by others in the past, wrongful and damaging omissions or modi- 
fications are frequently made by those who suppose or feel that they are 
employing the Sippy treatment. It is this free and unwarranted altera- 
tion of the treatment, which is plausibly called a modification and which 
is often so drastic that the true method is unrecognizable in the quasi- 
plan adopted, that leads to failure and disappointment and casts unfair 
discredit upon a truly admirable treatment. The author considers it only 
safe and fair for Dr. Sippy and for the patients submitted to his plan to 
give its details in his own words and to urge those who adopt this method 
to adhere closely to his instructions. Notwithstanding the fact that a 
few cases of ulcer are encountered in which the gastric acidity is low, 
Sippy contends that in the vast majority the ulcer is prevented from 
healing by the corrosive action of the acid gastric juice and that such 
action must be prevented by the neutralization of acidity through the 
free and frequently repeated administration of alkalies. 

‘‘Three ounces of a mixture of equal parts of milk and cream are given every 
hour from 7 A. M. to 7 P. M. After one or two days a soft egg with cracker or 
bread and butter may be added to one of the forenoon feedings, three ounces of a 
cereal, such as well cooked rice, oatmeal or farina may be added to one of the 
afternoon feedings. The cereal is measured after it is prepared. Gradually egg 
and cereal are added until at the end of the first week the patient usually is taking 
each day three ounces of the milk and cream mixture every hour from 7 A. M, until 
7 P. M., and in addition two or three soft eggs, gne at a time, and 6 to 9 ounces of 
a cereal, 3 ounces at one feeding. The cereal and egg are given alternatingly, and 
at the time and in addition to the 3 ounce mixture of milk and cream. Custards, 
cream, soups, vegetable purees, and other soft palatable foods may be substituted 
now and then for the milk and cream feedings. Jellies and marmalades may be 
gradually added if desired. The patient should be weighed. If desired, a sufficient 
quantity of food may be given to cause a gain of two or three pounds each week. 
Oontrol of the free hydrochloric acidity should be maintained from the beginning, 

‘In cases of peptic ulcer unassociated with stagnation of food and secretion, 
the free acidity is usually controlled by feeding every hour in the manner out- 
lined, and giving a powder containing 10 grains each of heavy calcined magnesia 
and sodium bicarbonate, alternating with a powder containing 10 grains of calcium 
carbonate and 30 grains of sodium bicarbonate, midway between feedings, In ad- 
dition, the powders should be given every half hour after the last feeding for four 
or five doses, until] the stomach contains no food as is occasionally determined by 
the use of the tube. Calcined magnesia and calcium carbonate have respectively about 
four and two and one-half times the neurtalizing power of sodium bicarbonate.’’ 


As the Sippy treatment is the outstanding and most systematic plan of 
medical treatment of ulcer ever devised it is deemed wise to emphasize its 
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essential details. The purpose of the treatment is the prevention of the 
corrosive action of hydrochloric acidity upon the ulcer area and thus al- 
low the lesion or lesions to heal. It is axiomatic that healing will occur if 
the acidity is adequately neutralized, therefore, exact instructions are 
given for the administration of the alkaline powders. It is evident that 
Sippy feels we are apt to err in giving too little neutralizing powder than 
too much, therefore, he instructs that a powder composed of 10 grains 
each of the heavy calcined magnesia, and a sodium bicarbonate should 
be given every two hours midway between feedings, alternating with a 
powder composed of 10 grains of calcium carbonate and 30 grains of 
sodium bicarbonate. As the milk and cream mixture is to be given every 
hour from 7 A. M. until 7 P. M., the powders are given alternately, 1.e., 
a neutralizing powder ever hour until 7:30 P. M., and then every half 
hour until four or five doses have been given after the last feediing in 
the evening. This is done for the purpose of thoroughly neutralizing the 
free acidity until the stomach has emptied itself of all food. The stomach 
tube should be used often enough to ascertain whether or not the food 
remains have passed on and also the degree of acidity present. It will 
be noticed in the quotations that eggs, bread and cereal are added to the 
diet after the first day or two of a strickly milk and cream diet and that 
a few days later custards, cream soups, vegetable purees and other soft 
foods are added to the diet, which at the end of a week of treatment may 
be adequate to allow a gain in weight of from 2 to 3 pounds a week. The 
instructions provide that the calcium carbonate and soda bicarbonate 
powders are to be given more frequently than the magnesia and soda 
powders if the magnesia proves too laxative, but it is stated that a mod- 
erate looseness of the bowels is desirable if it gives rise to no discomfort. 


Sippy directs that the gastric contents should be withdrawn and ex- 
amined in a routine way on two afternoons and three evenings of each 
week unless there exists some contraindication to the passage of the 
stomach tube. He says the evening aspirations should be half an hour 
after taking the last powder. He has found that when the free acidity 
is controlled late in the afternoon just before a feeding or a powder it is 
likely to be under control at other times during the day and early evening. 
As cases differ the acidity in some is not so easily controlled as it is in 
others and when necessary the dose of alkali is gradually increased by 
addition to 5 grains of calcium carbonate to each powder until the desired 
result is obtained. It is pointed out that ‘‘the most favorable conditions 
for the healing of peptic ulcer are maintained when the aspirated stom- 
ach contents show absence of free hydrochloric acid during the entire 
time that food and its accompanying secretion are present in the stomach 
and all excessive night secretion is controlled.’’ In the Sippy treatment 
at the beginning of the fourth week the routine is changed to three small 
meals a day with a continuation of the milk and cream every hour and 
the powders between as usual. The total amount of food allowed at any 
one meal is not to exceed 10 or 15 ounces, measured after it is prepared 
for eating, but water, tea, coffee and thin soups are not estimated in this 
amount. The small meals consist of vegetable purees, potatoes, cooked 
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fruits, ordinary desserts, and after a few weeks raw fruits are allowed. 
Meats, with the exception of bacon, and meat broths are not given until 
after the termination of the fourth week as they interfere with analyses 
of the gastric contents and stools. After the establishment of the small 
meals in the plan of treatment Sippy says the following plan has been 
thoroughly tested by experience: 

** After the small breakfast, a powder should be taken every half hour 
for two or three doses, depending on the size of the breakfast. One-half 
hour after the last powder, 3 ounces (90 ¢.c.) of the mixture, equal parts 
milk and cream should be taken, the next half hour a powder, and in 
that manner the milk and cream mixture and the powders should be 
taken alternately on the half hour until the noon meal. After the small 
noon meal, a powder should be taken every half hour for three doses, then 
the milk and cream mixture alternated with the powder every half hour. 
To lessen the number of powders required after the evening meal the 
supper should not exceed 8 or 10 ounces. (240 to 300 ¢. ¢.). After suppera 
powder should be taken every half hour for four or five hours. In the 
absence of pyloric obstruction, if the tube shows that the stomach is 
practically empty one-half hour after the last powder, the evening aspira- 
tion performed three evenings a week to determine whether the acidity 
has been controlled may be discontinued at the end of the fourth week. 
Upon resuming normal activity or work, the patient, continues the same 
management. He eats the three small meals at home or wherever it may 
be convenient. Milk and cream mixed, equal parts, is taken with him 
to his place of business. A thermos bottle 1s a desirable container. From 
this supply a flat flask may be filled and carried in the pocket. A similar 
flask may contain water with which the powders may be taken. It is 
often deemed less trouble to take the powders with a swallow of milk. 

‘‘Now and then if desired the patient may take an ordinary full 
meal, or for two or three days at a time, he may take three ordinary full 
meals daily. After a full meal, one powder each half hour for six doses 
or two powders at the end of each hour for three doses should be taken. 
This enables the patient to attend dinners and occassionally break the 
monotony of the management should it be found irksome. Relatively 
few seem inclined to take advantage of the privilege. The acidity is not 
as accurately controlled and the best results of the management cannot be 
obtained if this modification is continuously followed. Although accurate 
determinations of the blood carbonates and all other evidence indicate 
that the continned use of alkalies in no greater quantity than that re- 
quired to control the free hydrochloric acid is not harmful, it has been our 
custom to stop all powders for five days at the end of ten weeks and then 
resume them as before for five or six weeks. Then stop them for five 
days, then resume them for five or six weeks, thus accurately controlling 
the acidity continuously with the exception of the five-day period every 
five or six weeks until the treatment is to be discontinued. During the 
five days when no powders are taken the frequent feedings should be 
continued and without change. If during this five-day period the bowels 
do not move on a given day a small enema of warm water may be used 
the following morning. 
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‘*During the three or four weeks that the patient is under the careful 
supervision of the physician the quantity of alkali required to control 
the free acidity will have been determined; the patient learns how to 
manage his diet and powders so as to adequately control the free acidity. 
Above all he learns why he is faithfully to continue to do his part. 
Experience with large numbers of all classes of patients has abundantly 
demonstrated that it is easily possible to continue with the hourly feed- 
ings and with the powders while the patient is attending his regular work. 
Thus the ideal conditions for healing may be maintained for as long a 
period as desired. An ulcer that upon roentgen ray examination shows 
no evidence of large size or other unfavorable conditions is likely to heal 
relatively rapidly under the influence of the management advocated. 
Because of the seriousness of the disease, however, and the relative ease 
with which the favorable conditions for healing may be maintained, the 
accurate management should be continued as outlined for as least one 
year. No possible harm can come from continuing the management for 
months after the ulcer has healed. The cost in time and trouble to the 
patient Is insignificant when compared with the permanent relief from 
the distress and dangers that attend an unhealed ulcer.”’ 

In chronic ulcer which has assumed the pyloric obstructive type 
Sippy’s experience prompts him to state that many such cases will yield 
to faithful persistent dietary and alkaline treatment and that in a goodly 
number gastro-enterostomy is finally found to be unnecessary. It is ex- 
tremely difficult to control all patients absolutely over a protracted period 
of treatment and those who will not or cannot afford or submit to such con- 
trol would better have gastro-enterostomies or possibly pyloroplasties. 
It should be remembered, however, that some patients after gastro-enter- 
ostomy experience a return of ulcer symptoms, even including high 
acidity and bleeding. Therefore, surgical measures, though a boon to 
the majority of chronic obstructive ulcer cases may not be depended upon 
to be an absolute cure in every patient. Many physicians have been 
called to treat ulcer cases at a more or less remote period following 
gastro-enterostomy. Some of these prove to be jejunal or gastro-jejunal 
ulcers but many are recurrences of old gastric or duodenal ulcers. 


Medical Treatment.—For many years bismuth subnitrate has been 
recognized as one of the most valuable, if not the most valuable, medicinal 
remedy in the treatment of ulcer, and Chas. D, Aaron particularly em- 
phasized its importance. In the acute and non-indurated ulcers it is a 
most efficient drug but should be given in very much larger doses than 
those ordinarily employed. A pure bismuth subnitrate or subcarbonate 
may be safely given in teaspoonful doses four or six times a day for 
several days, and half teaspoonful doses may be employed for weeks or 
months without harm in the great majority of cases. It is a good plan to 
give a level teaspoonful stirred in one-third of a glass of water half to 
one hour before breakfast, and during the digestive period of the day 
to give cerium oxalate and calcined, or the carbonate of magnesia with it. 
This combination is utilized in Stockton’s ‘‘ gastric sedative’’ which con- 
sists of cerium oxalate, one part, bismuth subcarbonate, two ‘parts, and 
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calcined magnesia or the light carbonate of magnesia, four parts. The 
dose of this is ordinarily one teaspoonful stirred in one-quarter or one- 
third glass of water as often between feedings as necessary to neutralize 
acidity and keep the ulcer area more or Jess coated with the soothing 
protective and healing bismuth. The magnesia often proves too laxative 
and it is best to add calcium carbonate to the mixture, usually the same 
quantity as the bismuth content; or bicarbonate of soda may be added. 
Sometimes but little magnesia is tolerated by the patient owing to its 
laxative effect and then more calcium carbonate and bismuth may be 
substituted. It is unfortunate when the magnesia is not tolerated if the 
gastric acidity runs high as it binds more acid than any other alkali 
employed. Bicarbonate of soda affords quick relief in the hyperchlor- 
hydria of ulecr but its acid binding property is less than that of cal- 
cium carbonate and magnesia and it seems to provoke the secretion of 
more acid. It is taken too frequently and too copiously by many ulcer 
patients and in the histories they relate there will generally be found 
reference to a very frequent resort to the use of soda with an account of 
prompt but temporary relief. If it is employed it is best to restrict its 
use to small doses and to combine it with bismuth and magnesia. An 
alkaline mineral water, especially Vichy and Contrexville affords an ex- 
cellent method of using it in weak dilution. Kaolin is a remedy which 
has somewhat recently been employed internally in the treatment of ulcer. 
It may be combined with soda, bismuth and magnesia or it may be given 
in two or three gramme doses stirred in milk, water or a demulcent such 
as flax-seed tea or slippery elm water. 


In order to lessen gastric secretion and overcome pylorospasm bella- 
donna or atropin have been much employed and in some cases distinct 
relief attends their use. They are, however, often disappointing. If the 
acute stage of ulcer has passed and there is no further evidenee of bleed- 
ing, yet gastric hyperesthesia is troublesome, bromids may be given with 
belladonna, as Friedenwald advocates, in the treatment of non-ulcerative 
hyperchlorhydria and pylorospasm. Macht has contributed to our knowl- 
edge of the action of papaverine upon pylorospasm and his synthetic 
preparations benzyl-benzoate are used in some cases. Local anesthetics, 
cocaine, chloretone and anesthesin, are sometimes employed for the relief 
of pain and spasm. They occasionally afford comfort and may be com- 
bined with bismuth or other soothing medicaments. The late John 
Musser called attention to the use of hydrogen peroxide. in hyperchlor- 
hydria many years ago before it was realized that ulcer so commonly 
accompanied this secretory state. He found that if it was given un- 
diluted in drachm doses gastric acidity was notably reduced. The de- 
pressing effect of fats upon acid secretion was noted some years ago and 
ceram is very useful in the management of ulcer. As a soothing protec- 
tive medicament in ulcer purified vaseline or liquid petrolatum seem 
grateful in some cases. If slight hemorrhage persists suprarenal extract 
in .06 gram (.9258 grains) doses may be given thoroughly rubbed up with 
bismuth in konseals or capsules; or silver nitrate may be employed in 
doses of .015 gram (.23145 grain) every four hours for a few days. 
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Resorcin in .06 gram (.9258 grain) doses and ichthyol .20 to .30 grams 
(.086 to 4.62 grain) doses in capsule may be given in the hope that they 
may stimulate epithelial regeneration and healing. 


These drugs are mentioned as being safe and proper to use in ulcer 
cases but less reliance is placed upon them as our experience with ulcer 
widens, It is now recognized that most ulcers which will not heal under 
duodenal feeding, rest, diet and alkalies with bismuth, eventually require 
surgical intervention, but in all fairness medical treatment should be 
thorough, systematic and prolonged; the patient’s sincere and faithful 
co-operation is also essential. 


In the treatment of peptic ulcer with pyloric obstruction, Sippy 
carries out in principle the same medical plan as that adopted for the 
treatment of the non-obstructive type and he says that the management 
differs only in the following particulars: In many cases greater quanti- 
ties of alkalies are required and the stomach is washed out every night 
half an hour after the last alkaline powder is given. If an excessive 
night secretion is present the stomach is again washed out at midnight 
and Sippy says that if 100 ¢.c. or more of strong gastric juice is present, 
it results from continued secretion; therefore, after the aspiration of the 
gastric contents at 9:30 P. M., an alkaline powder should be given and 
repeated every 30 or 40 minutes thereafter until midnight at which time 
the stomach is again aspirated. Enough alkali should be given to control 
the acid until the midnight lavage. Sippy says that ‘‘the night secre- 
tion usually rapidly disappears when the free acid is thus accurately 
controlled,’’ and that within a week not more than 15 to 20 e.c. of secre- 
tion is found at midnight or thereafter. This smal] quantity need not be 
removed or controlled by alkalies. Subsequently the stomach should be 
emptied by means of the tube one-half hour after the last powder is 
given. He has found that if it is possible to control the acid as above out- 
lined at night, it is likely to be controlled during the day, but an after- 
noon aspiration may be done before an alkaline powder or food is taken 
and the acidity tested. In chronic obstructon of marked degree, the 
powders after the 9:30 P. M. aspiration should be continued and at 
11:30 P. M., another aspiration should be given for two or three weeks 
at which time excessive night secretion may be controlled. In some cases 
he gives an alkaline powder every hour during the night for awhile and 
considers that this removes the tendency to excessive night secretion. 
In about two weeks from the beginning of the treatment a seven-hour 
motor meal may be given to determine the emptying power of the stom- 
ach. He does not give alkalies during the seven-hour period after the 
motor meal. The intake of food and liquids should be compared with 
that which is removed by lavage. The aspirations serve three important 
purposes: ‘‘First, the aspiration one-half hour after the last powder is 
taken removes all food and secretion and thus lessens the stimulus to a 
night secretion with its attending irritation and possible corrosion. Sec- 
ond, aspirations and tests for free acid enable one to maintain an efficient 
neutralization of the corrosive action of the gastric juice with a minimum 
use of alkali. Third, the absence of occult blood upon repeated exami- 
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nation of the aspirated stomach contents enables one to practically ex- 
elude a cancer of the stomach developing at the seat of a peptic ulcer. 
The continued absence of occult blood in the stomach contents combined 
with its presence in the stool for a time after which it gradually disap- 
pears under treatment renders duodenal location of the ulcer probable.’’ 
Sippy classifies the clinical types of pyloric obstruction as: First, that 
which disappears during the first three weeks under the influence of his 
medical management and he says that ‘‘between 80 and 90 per cent. of all 
cases of pyloric obstruction due to ulcer belong to this type.’’ Obstruc- 
tion is caused by either pyloric spasm, acute inflammatory swelling and, 
in rare instances, a local peritonitis, therefore, it is unwise to conclude 
that cicatricial stenosis exists when, upon a first examination, stagnation 
of gastric contents is found as ‘‘a pyloric obstruction of the highest grade 
as evidenced by pronounced undulations of the abdominal wall due to 
vigorous peristaltic contractions of the stomach, the presence of sarcin# 
in abundance and the retention of food from 12 to 36 or more hours, may 
yield so rapidly that after one or two weeks’ management the stomach 
is found empty 6 to 7 hours after the ingestion of a motor meal. Under 
such circumstances a tissue narrowing of serious grade may be excluded.”’ 
Second, in the classification, come those cases in which the evidences of 
pylorie obstruction do not disappear during the first three weeks of the 
medical management outlined. In these cases seven hours after the 
motor meal, 100 to 200 c.ec. of food and secretion are still present. ‘‘ Ap- 
proximately, 15 per cent. of all cases of pyloric obstruction due to ulcer 
belong to this type’’ and, other things being favorable, a gastro-enter- 
ostomy by a ‘‘fully qualified surgeon,’’ is indicated. In some of these 
cases, however, if the medical treatment is carried over a period of two 
or three months, a motor meal will be completely evacuated in seven hours. 
Sippy says this occurs ‘‘in more than one-half of this type of cases.’’ 
The improvement largely results from reduced swelling of the pyloric 
mucosa and a reduction in the inflammatory state of the tissues. It is 
maintained that carcinoma of the stomach is more accurately determined 
by this watchful and systematic management of the obstructive type of 
ease. If there are no complications such as carcinoma of the stomach or 
gall-bladder or appendix disease, the relief afforded by the medical man- 
agement is definite and significant. Possibly abdominal distress may oc- 
cur because of irritation of the colon by too much magnesia. In those 
eases of the obstructive type of ulcer in which the medical management is 
successful and in which the motor function of the stomach is restored 
apparently to normal; in which there is no evidence of further bleeding; 
in which there is continued comfort, the diet is to be observed and the 
alkaline powders are to be taken the same as in cases of the non-obstruct- 
ive type, but the patient should be taught to wash out his stomach every 
night until such time as, on the simple diet, he finds it approximately 
empty at 9:30 or 10 o’clock. The evening meal should always be light. 
‘‘The patient is instructed to test the ability of the stomach to empty 
itself about once each month using an ordinary full meal.’’ Sivpv 
deprecates untimely gastro-enterostomy and his splendid writings show 
that the operation should not be performed until his thorough medical 
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management has been carried out a long enough time to make sure that 
the gastro-enterostomy absolutely is necessary. 

Further Considerations as to Dietary and Medicinal Treatment.—Rest 
in bed for several weeks is particularly indicated for those cases showing 
decided loss of weight with a persistence of disabling gastric distress and 
for those with pronounced pain or hemorrhage. For others ambulatory 
treatment suffices if rest is taken for an hour after each meal and the 
diet is fastidiously observed and the medicines accurately taken. There 
is no rule which applies unmodified to all cases; individual study is re- 
quired. Some patients progress most comfortably and favorably upon a 
semi-solid meatless diet while others do much better on chicken, fish, ham, 
lamb and beef. Friedrich Muller advises against the use of fat meats, 
thick soups, gravies, goosemeat and brain tissues but allows cream cop- 
iously for its high caloric value and pain controlling proverty. For pain, 
he says, resort may be had to silver nitrate 0.2 gram in 150 c.c. of dis- 
tilled water in doses of one tablespoonful before meals for three weeks 
with bismuth subnitrate or subcarbonate in teaspoonfuls stirred in water 
before meals. He prefers the atropin derivative eumydrin to atropin 
and advises its use in doses of .002 gram twice daily either in pills or 
solution. He adviscs giving papaverine .03 or .04 gram twice daily. 

The use of astringents, alkalies and belladonna is advocated by L. 
von Friedrich in the treatment of gastric hypezracidity. A combination 
called belladonna-neutralon is employed in tablets containing 1.5 gram 
neutralon and extract of belladonna .009 gram. Astringents cause the 
absorption of pepsin and with the action of the alkaline content and bella- 
donna a reduction in acidity and pepsin values is accomplished. 

In the older medical literature dietetic treatment was taught but 
the physicians in those days lacked the modern knowledge of the refrac- 
tory nature of ulcer and of the extreme difficulty of determining whether, 
or when, an ulcer had healed. Dietary restrictions were not enforced 
over a long period nor were they rigid enough to insure against recur- 
rence. Present day writers at home and abroad recognize the extreme 
importance of rigid dietary treatment over a long period. 

J. Schryver considers a mills diet as idcal, but the calorie needs of the 
patient should be estimated not only to avoid undernourishment but 
because food requirements which are unsatisfied cause increased gastric 
unrest, 

For the first week milk alone is given, as at that time pain and bleed- 
ing will usually have disappeared, then milk and thin milk porridge, 
groats, maizena, ground rice, and rolled oats all boiled in milk are allowed. 
At 8, 12 and 6 o’clock a soup plate of porridge with butter and sugar is 
given and after two hours a glass of milk is given every hour until the 
next porridge is due excepting after 10 P. M. At the end of a week the 
feces is examined for blood and if it is found present the patient is kept 
in bed two weeks longer. During the third and fourth weeks milk, butter- 
milk, sour cream, sweet cream, water chocolate, milk chocolate, weak tea. 
water (with the addition of a little bicarbonate of soda), biscuit, toast. 
much butter, sugar, molesses, honey, jam without whole fruit, soft-boiled 
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eggs, thin porridge, milk soups, peas, beans, cauliflower tops, carrots, 
spinach, stewed fruits (all mashed), finely chopped beef, boiled fish, dry 
biseuit, sweet chocolate. After 4 weeks the patient is allowed out of bed 
but must conform to the dietary rules for a year. If a relapse occurs 
after that Schryver says surgical measures are called for but that is not 
necessarily so as relapse may be successfully treated along medical lines. 


It will be seen that dietic measures together with the persistent use of 
alkalies and bismuth are here given emphasis and repetition because it is 
felt that much more may be accomplished by medical treatment than the 
surgeons and many physicians realize. This, of course, applies to acute 
uleer and to ulcers which, though chronic, have not developed a medically 
incurable condition. The great trouble with most ulccors medically treated 
is that they are not healed when either the patient or the physician or 
both abandon treatment, and thcy are therefore bound to reeur or at 
least to occasion an exacerbation of symptoms again, which is termed a 
recurrence. For that reason an ulcer treatment must be checked up 
cautiously as to cessation of oceult bleeding. Radiographic illustrations 
of ulcer cures are now quite commonly shown, but though radiography 
demonstrate a scar after medical management it does not follow that it 
represents an unhealed ulcer. 


A very good plan of treatment frequently adopted by the author is the 
following: If the case is a suitable one and the duodenal tube is taken 
and tolerated comfortably it is employed for feeding. Two hundred 
and fifty cubic centimeters of certified milk is given by the drop method 
every two hours from 7 A. M. until 9 P. M. This is continued for two 
weeks. Milk of magnesia is given as a laxative and antacid. Bismuth 
and chalk and cerium oxalate have been found to clog up the perforations 
in the bulb. After duodenal feeding is discontinued, milk, eggs, cream 
of wheat, huskless oatmeal, farina, thoroughly cooked boiled rice and 
milk toast are allowed. Baked and boiled custards, light and flaky freshly 
made cottage cheese with thin white bread and butter are permissible. 
Bread pudding, rice pudding, tapioca and sago puddings and ice cream 
and sponge cake are included. At first small amounts are served by the 
nurse but these are daily increased until a sufficiently high calorie value 
is reached. At the expiration of two weeks, that is four weeks from the 
beginning of the treatment, vegetable purees, white, mealy, thoroughly 
cooked, baked potatoes and finely minced or ground tender chicken and 
lean, meats are allowed. Later tender fresh fish and fruit jellies are 
added to this diet which is ordered continued for a year if nothing arises 
which may require its alteration. 

From the beginning of treatment, if no recent hemorrhage has oc- 
curred, light poultices made of one-third flaxseed meal and two-third 
bran are placed over the stomach every two, three or four hours accord- 
ing to the amount of pain and pylorospasm there is present. The skin 
is prepared for the poulticing as directed by von Leube. The poulticing 
is continued during the day for two weeks and then the frequency is 
lessened and when the patient is allowed out of bed it is discontinued 
unless necessary at times for pyloric spasm and pain. 
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When duodenal feeding is not employed the patient is given rest in 
bed and if there has been recent hemorrhage no food is allowed by the 
mouth for two or three days, then milk diet is given for three days from 
two to three pints being given each day. Thereafter for a week the milk 
is given and beaten eggs are added, at first one, then two, three and four 
a day up to the end of the second week and then the diet as outlined for 
use after the cessation of duodenal feeding is allowed. 


From the outset in those not receiving duodenal feeding as large 
quantities of magnesia, soda, calcium carbonate, bismuth, cerium oxalate 
and kaolin as are necessary to neutralize gastric acidity and coat, protect 
and sooth the ulcer area are given. The gastric contents are examined 
at times to ascertain the efficacy of the alkaline medication. One tea- 
spoonful of bismuth subnitrate is given each morning when the patient 
awakens and one hour after the first food a teaspoonful of the following 
prescription is given stirred in a quarter of a glass of water: 


-Cerii oxalatis, 1 part. 
Bismuth subcarbonatis, 2 parts. 
Magnesia carbonatis levis, 4 parts. 


An hour later another teaspoonful of this powder is given and in 
another hour fifteen grains of calcium carbonate and the same amount of 
soda bicarbonate stirred in a quarter of a glass of water. In the after- 
noon this procedure is repeated and again in the evening, At bedtime 
another teaspoonful of bismuth subnitrate is given and if there is pain 
and discomfort in the night the gastric sedative above is given, sometimes 
with, sometimes without, the addition of half a teaspoonful of kaolin. 
It is necessary to withhold the magnesia and give more calcium carbonate 
if the gastric sedative proves too laxative.. Sometimes the calcined 
magnesia is used in place of the light carbonate; it has more acid binding 
power but is not quite as pleasant to take. By the very liberal use of 
alkalies the gastric acidity is greatly reduced, pain is overcome and 
healing of the ulcer promoted. With the exception of soda bicarbonate 
the other drugs are insoluble and are for the most part not absorbed; 
acting only locally in the gastro-intestinal tract. The great majority of 
patients with juxtapylorie ulcer, either gastric or duodenal, are quite 
relieved by this treatment and gastric analyses, thread tests and radio- 
graphic studies confirm the clinical concept that the ulcers have healed. 
The hurry and distraction of a busy internist is apt to make him forget 
that in an ulcer case a subsidence or disappearance of symptoms is not 
sufficient warrant for him to relax his instructions or control which should 
always be based upon the assumption that there is an ulcer area, probably 
healed, possibly not, which is there whether he sees it or not, whether the 
patient feels it or not, and his advice must be given accordingly. It is 
the only safe way from the medical standpoint. 

There is, however, another viewpoint from which to consider the 
question of prolonged medical versus short surgical treatment and this 
is well put before us by Wm. J. Mayo who says that more than 90 per 
cent. of cases coming to them are wage earners unable to afford the 
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financial demands of prolonged medical care. Furthermore their social 
and living conditions militate against proper dietetic regimen. Wage 
earners with few exceptions are forced to continue work and a large 
percentage of those seeking medical or surgical advice have already 
suffered disability, loss of weight and strength, and loss of income owing 
to the illness from which relief is sought. 

The home conditions, habits, environment and occupation, as well as 
the financial ability of a patient should be fully investigated before the 
protracted course necessary for a medical cure is advised for him. Mayo 
asserts that their surgical treatment is satisfactory in 95 per cent. of 
cases of duodenal ulcer and 85 per cent. of gastric ulcer, 

The author, however, is convinced that ulcers, even though occurring 
in wage earners, which after proper study are evidently suitable for med- 
ical treatment should be given that form of treatment, ‘preferably in a hos- 
pital, before being subjected to surgical treatment, as it will be found in a 
large number that a short course of treatment will give comfortable 
relief and that work may be resumed if the patient will follow his dietary 
and medicinal mstructions; furthermore no reeurrence will occur in a 
considerable proportion of the cases. This opinion is also held by Dr. 
Franklin W. White. 

CHronic Uucer.—At the onset it is most important to determine 
whether or not a chronic ulcer is amenable to medical treatment, whether 
it may be properly and conscientioously treated medically. Many may 
differ with Sippy in his care of the obstructive type of ulcer, but his 
experience has been duplicated in cases under our observation and care. 
It is, however, rarely possible to undo cicatrical pyloric stenosis by medi- 
cal management. To be sure we see a return of the propulsive power of 
the stomach under diet and lavage and antiphlogistic, antacid, astringent 
and antispasmodic remediés, but in a few days, or any day, stagnation 
is apt to manifest itself again. Cases with cicatricial pyloric stenosis need 
either a modified pyloroplasty or a gastroenterostomy. 

If a chronic ulcer is situated, far enough away from the pylorus not 
to produce stenosis at that point, it should be determined if possible 
how deep, large and indurated it is, and especially whether it is of the 
perforating type, or whether it has perforated slowly and fastened the 
stomach to a neighboring tissue. 

Uneontrollable pain usually indicates the existence of a penetrating 
ulcer if syphilis be excluded, and after thorough medical treatment fails 
to relieve such pain operation will usually disclose an ulcer presenting 
eharacteristics precluding the possibility of its eure by medicines, rest 
and diet. A chronic ulcer, the symptoms of which yield to treatment with 
reasonable promptitude, is in all probability, not of the incurable type 
and the dietary and medicinal management above outlined carried on for 
many months usually suffice. 

Pathological Changes.—In reference to the location of gastric ulcer 
Sippy states that in over three thousand autopsies the following was 
found : 
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Lesser eurvature, 35 per cent. 
Posterior wall, 30 per cent. 

Pylorus, 12 per cent. 

Anterior wall, 9 per cent. 

Cardia, 6.5 per cent. 

Fundus, 3 per cent. 

Greater curvature, 3.5 per cent, 
Anterior and posterior wall, 1 per cent, 


AcureE or Recent Pepric Uicer.—Acute peptic ulcer, like the chronic 
form, is found most commonly on the posterior surface of the stomach 
near the lesser curvature. It may be nearer the pylorus or, indeed, it may 
occupy a position at the pyloric ring although in the terminal three- 
fourths of an inch of the prepyloric part, the Canal of Jonnesco, ulcer is 
rare. In the duodenum it is usually situated in the first portion though it 
may be found two inches or more beyond the pylorus. In the stomach it is 
sometimes present high up toward the cardia on the posterior wall near 
the lesser curvature or it may occupy a position in the anterior wall of 
the stomach either near by or farther away from the pylorus. Fundus 
ulcer on the anterior wall is rare. Ulcer near the cardia is comparatively 
rare. Acute ulcer is superficial and does not extend deeply. It is round 
or oval, occasionally somewhat irregular in shape. It is nearly always 
single though two ulcers are occasionally found and more than two in 
rare instances. In the acute form the muscular coat is seldom penetrated. 
The size of the ulcer varies from that of a few millimeters to one or two 
centimeters in diameter; occasionally ulcers are as large as a silver half 
dollar. The edge of the uleer is clean cut and reddish in color, there is 
but little swelling or infiltration of the tissues of the border and the ulcer 
surface is free from granulations. At the edges of the ulcer and ex- 
tending a few millimeters beyond there may be ecchymosis but that is 
rather the exception. The factors which initiate acute peptic ulcer are a 
mystery to us, speculate as we may. The author is old-fashioned enough 
to liken the irritable superficial gastric uleer to many of the clean-cut 
sores seen in ordinary eancrum oris, the great difference being however, 
that the gastric lesion is usually single and the cankered mouth usually 
presents many sores. The clean edged sore in the mouth strikingly re- 
sembles the classic description of the superficial gastric ulcer. Further- 
more, as the gastric lesion may pass into the chronic stage so the buccal 
sore often becomes deep, painful and obstinate and sometimes leaves a 
scar. 

It is not possible to tell exactly when an acute ulcer develops. 
It may or may not give rise to immediate symptoms. Possibly many 
small ulcers form and heal with only a short period of irritative gastric 
symptoms, possibly none whatever. Hemorrhage may be the first symp- 
tom, Whatever the process, whether it be sudden tissue autolysis fol- 
lowing a herpetiform lesion or whether the changes are those of a slower 
ulcerative process, the blood-vessels are eroded and hemorrhage may 
occur. It is thought that the cases of sudden unheralded hematemesis 
are not infrequently due to the hemorrhage of gastric erosion described 
by Dieulafoy and which he distinguished from Cruveilhier ulcer. At all 
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events, such a single gastric hemorrhage occurs in some cases and the 
patients make rapid recoveries without subsequent symptoms of ulcer. 
An ulcer which does not rapidly heal soon assumes more or less indura- 
tion of its borders and tends to involve deeper tissues, penetrating the 
muscularis, Although the pathologic changes are not those of a typical 
inflammatory process there is more or less round cell infiltration end 
fibrous increase as time goes on. The ulcer may present a terraced ap- 
pearance or the edges have a ‘‘ pouched out’’ appearance from the mucous 
surface to the bottom of the ulcer. When the terraced or step-like sides 
are seen the shape is more or less conical or funnel-shaped. The whole 
ulcer surface is usually clean. If the deeper layers of the gastric wall are 
reached by the process there is a peritoneal reaction and a fibrinous layer 
is formed over the portion underlying the ulcer on adhesions may be 
found in the resulting local perigastritis. These are changes, however, 
which are a part of the process of chronic ulcer. 

Cxuronic Utcer.—Chronic ulcer is not a continuous pathologie process 
in all cases. It may permanently heal with more or less sear tissue pro- 
duction, or it may heal temporarily only to break out again and make 
additional invasion in one or another phase or direction leaving a greater 
proliferation of scar tissue or involving a greater area in an irregular 
form or tending to perforation and thereby causing more local peritonitis 
and adhesions to the liver or gall-biadder or biliary ducts or the intestines, 
inducing symptoms referable to such involvement. There are changes 
suggesting infection and inflammatory processes. The ulcer may grow 
very deep and its margins markedly ‘adurated, the hardening and thick- 
ening extending considerably beyond the ulcer margins. The blood- 
vessels undergo throinbosis and ‘some are obliterated while others are 
open, eroded and unable to contract so that: hemorrhage may be severe and 
prolonged. Healing granulations are prevented by the continued action 
of the acid gastric secretion and healing is prevented as proliferation of 
embryonic elements results only in further thickening and damage. 
Stockton well describes the changes incidental to chronic ulcer in the 
following words: ‘‘The mucous glands and the specific glands of the 
stomach, as well as the muscle fibres, are atrophied and their arrangement 
disturbed by the crowded-in of round cells and by the fibrous transfor- 
mation that follows. In the midst of this there are seen areas of recent 
lymphangitis. The walls of the blood-vessels are atrophied and infiltrated 
by embryonic cells, definite endarteritis is present. This is sometimes 
obliterative in character, at other times small aneurisms develop. Insofar 
as the arterial changes lead to obliteration and thrombosis, there is a 
decrease in the tendency towards hemorrhage. On the other hand the 
tissues thus subjected to a diminished blood supply are more vulnerable 
to the digestive action of the gastric juice.”’ 

An appearances of carcinomatous metamorphosis may result from 
epithelial proliferation with fibrous induration and in such areas of 
chronic gastric ulcer actual malignant changes sometimes develops. The 
Mayos have particularly made this clear to the profession. In 54 per 
cent. of 69 cases they operated unon in 1905 and 1906 cancer was found 
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to have its origin in ulcer. Such a frequeney of carcinomatous meta- 
morphosis has not been found by other observers. In ‘‘ An analysis of one 
hundred and eighty cases of Cancer of the Stomach’’ S. Paul Taylor 
and T. Grier Miller concluded that the incidence of carcinoma upon an 
ulcer basis did not exceed 17 per cent. 


Figures show considerable variation and some clinicians regard the 
development of cancer upon ulcer as rare and maintain that ‘‘once an 
ulcer always ulcer’’ is the rule. Osler called attention to the danger of 
mistaken pathologic diagnosis because of the close resemblance sections 
from some ulcer areas may bear to carcinoma. Expert pathologists are 
not apt to misinterpret the pathologic sections and as such experts have 
often found distinet evidences of malignancy in old ulcers we must admit 
that cancer has its origin at the seat of chronic ulcer in a considerable 
proportion of cases. 


Multiple ulcers may result in far spread damage and deformity. An 
ulcer may be present in the stomach and another in the duodenum. 
Strange contractures of the stomach may develop and irregular pouching 
and band formation may be found. From a proximal pouch gastric 
‘eontents resembling those extracted from a dilated esophagus may be 
withdrawn while from a distal portion highly acid contents may be 
derived, and in case of an associated pyloric stenosis characteristic con- 
tents indicate of food stagnation may be recovered. In one of the 
author’s cases extensive multiple chronic ulcers had greatly reduced the 
eapacity of the prepyloric and middle portions of the stomach in so far 
that only a narrow stream of barium was seen from the fundus to the 
duodenum. The resemblance to Jinitis plastica was very marked and the 
woman had been able to take only small quantities of liquid foods for 
many months, her history of gastric disorder ineluding hemorrhage 
dating back many years. 


DUODENAL ULCER 


Although gastric and duodenal ulcers have much in common and are 
considered together by some writers, there are many distinctive features 
pertaining to duodenal ulcer which warrant its separate consideration. 
It is more frequently met with in men than in women; it is more con- 
stantly associated with a high gastric acidity than is ulcer of the stomach 
unless that be located near the pylorus; it is accompanied more stead- 
fastly by typical hunger-pain than is the usual gastric ulcer; it is much 
less frequently attended by hematemesis than is gastric ulcer. Among 
its symptoms vomiting is noted less frequently than is the case with 
gastric ulcer; it does not so often occasion the gastric nor the perigastric 
deformities which so frequently result from gastric uleer; it is rarely 
the seat of malignant metamorphosis and on the whole may be said to run 
a milder, less disabling course in many cases than gastric ulcer. There 
are exceptions to some of these characteristics. For jnstance, copious 
hematemesis may, in exceptional cases, attend duodenal ulcer owing to 
the regurgitation of blood into the stomach from flooding of the duo- 
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denum by a copious hemorrhage, but in such cases there is apt to be a 
diarrhea with profuse bloody stools. If the patient is nervous and 
gastric hyperesthesia is marked vomiting may occur quite frequently. 
In some instances instead of running a course mild enough to allow 
the patient to continue his occupation the affection assumes most trouble- 
some and disabling aspects. 

Etiology.—So far as we know the etiology does not differ materially 
from that of gastric ulcer though its greater frequency in males may 
have some bearing and it, at all events, leads to considerable etiologic 
speculation, 

The anatomical difference between the position of the duodenum in 
the male and that of the female supposedly renders the former the 
more susceptible to ulcer. The duodenum in the males ascends sharply in 
its first portion and its second descends to the common bile duct, where- 
as in the female the first portion lies more nearly transverse. It is 
argued that because of this arrangement the bile and pancreatic secre- 
tion bathes the first portion of the female duodenum with an alkalinizing 
and neutralizing effect whereas in the male the first portion is more 
constantly acid and subjected to the corrosive influence of the gastric 
secretion. If the male duodenum is thus handicapped it would seem to 
emphasize the importance of rest in bed as a part of treatment, thereby 
favoring the contact of the neutralizing: secretions with the juxtapyloric 
part. 

A peculiar feature in relation to the étiology of duodenal ulcer is its 
occurrences after extensive cutaneous burns. It has been proposed that 
some toxic substance is secreted with the bile after burns and this injures 
the duodenal mucosa, or that antiferments present in the mucous cells 
are destroyed by severe burns of the surface of the body. Toluy len- 
diamin injected hypodermatically in dogs has been followed by duodenal 
ulceration. The true explanation of the association of cutaneous ulcera- 
tion has not yet been made but septic embolism or thrombosis of the 
vessels of the mucous membrane seems the most reasonable. 

The ulcerations differ from peptic ulcer. They occur in 6.2 per cent. of 

fatal burn cases. They are found somewhat more frequently in young 
females. They are often multiple, two to six, sometimes accompanied 
by gastric ulcer, and develop about ten days after the burn, rather more 
frequently after burns of the trunk than the extremities. They are often 
found in the lower portion of the duodenum and vary in width from 
1 to 5 mm. and m length 5 to 15 m.m. 
- Duodenal ulcer is occasionally found in infancy. Peterson reports 
two cases discovered in a series of 566 autopsies. Digestive disturbances 
and lowered. general vitality with tarry stools, if intussusception and 
colitis are excluded, should arouse suspicion of ulcer. 

In reference. to the etiology of duodenal ulcer the experimental obser- 
vations of Prank C. Mann and C. S. Williamson of the Mayo Clinic are 
well worthy of particular attention.. They have succeeded in causing 90 
per cent. of ulcers in the jejunum following the drainage of the duodenum 
into the ileym and the anastomosis of the jejunum to the pylorus. The 
operation transfers the alkaline flood from the bile and pancreatic ducts 
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to the ileum, and the jejunum attached to the stomach is subjected to the 
full erosive force of the acid output from the stomach. The jejunal 
ulcers have formed within three weeks of the operation, some were single 
and some were multiple. The pathologic changes were distinctly those 
of peptic ulcer. The work emphasizes the relationship of high gastric 
acidity, which results in excessive doudenal acidity, to the incidence of 
duodenal ulcer although Dr. Mann is conservative and reserved in his 
opinion as to this etiologic relationship. 

Diagnosis.——It is important to differentiate clinically between duo- 
denal and gastric uleer, and the most helpful diagnostic points are these: 
The duodenal ulcer is more frequent in the male sex, the characteristic 
hunger-pain (not the pseudo-type) and the location of pain and tender- 
ness to the right of the median epigastric line, the almost constant super- 
acidity of the gastric contents and the frequent absence of blood or occult 
blood therein, while the presence of blood or oceult blood is noted in the 
duodenal contents and in the feces, the positive bloodstain on the bile- 
colored portion of the Einhorn thread are important. Added to these 
we may have the radiographic evidences of gastric hypermotility, pyloro- 
spasm, deformity of the cap and a six-hour gastric residue, with, in some 
cases, presumptive evidence of adhesions and fixation. 

We should remember, however, that gastric and duodenal ulcer have 
been found synchronously in about six per cent. of all cases seen at the 
Mayo clinic. In the usual event of encountering one of these cases most 
careful studies will be called for in order that a correct diagnosis may be 
accomplished ; as it is probable that it has been made most frequently at 
operation. 

Recently G. Singer has emphasized the role played by vague and 
circulatory influences in the pathogenesis of duodenal ulcer which is con- 
sidered a secondary disease occurring as a reflex along the path of the 
vagus. Attention is directed to the incidence of duodenal ulcer in con- 
nection with meningeal or brain disease, tuberculosis or other diséases of 
the lungs and bronchi, gall-bladder disease and cirrhosis of the liver. 
Tuberculosis ulcer of the duodenum may occur. Lead poisoning may 
cause a neurogenous duodenal ulcer through a vagus neuritis. Heart 
disease has long been noted in association with ulcer. 


It is very probable that several factors are synchronously influential 
in the causation of ulcer and this has been recognized by clinicians for 
many years. It is well that we are reminded of the fact occasionally as 
there has been a tendency manifested of late to attribute all ulcers to the 
result of some focal infection and true and urgent as that contention is 
yet there are other agencies which are often operative at the same time. 


In a valuable contribution recently Bevan cited the enormous 
increase in peptic ulcer in Central Europe during the last war. Anemia, 
worry and nervous strain are potent factors in disturbing the digestive 
functions, exciting hyperchlorhydria and pylorospasm and playing a 
detrimental réle toward trophic control and circulation. The remark- 
able tolerance of the digestive apparatus toward coarse and indigestible 
foods is a factor of safety in health but ig broken down by various 
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physical and nervous conditions such as frequently antedate the develop- 
ment of ulcer. 


Throughout the many past years during which ulcer has been studied 
and discussed there has always issued forth the statement that its 
etiology is unknown and therefore prevention is hindered and treatment 
unsatisfactory. A pcssimistic note has, for the most part, pervaded the 
recent papers and discussions on ulcer. Why should discouragement 
thus prevail amongst us with regard to our knowledge and treatment 
of ulcer? Great good and many cures are, and have been, effected by 
medical and surgical treatment of ulcer. Long ago von Leube reported 
upwards of 90 per cent. cures and from Moynihan numerous cures come, 
and from the Mayos upward of 90 per cent. cures, and from Sippy the 
statement that the great majority of ulcer cases are cured by his sys- 
tematic plan of medical treatment, and from many othcr gastroenter- 
ologists reports of their satisfactory results in the treatment of ulcer. 
The writer’s experience, covering many years, has taught that ulcers and 
their complications have been cured in a very large proportion of all 
eases studied and treated by medical and surgical procedures. A dis- 
paraging and discouraging view of the whole matter is unwarranted. 


The radiographie observation of duodenal ulcer is as follows*: 


The radiographic examination of the duodenum for duodenal ulcer is perhaps 
best accomplished by the plate method for the reason that it is quite difficult to via- 
ualize the duodenum for any great length of time so that its contour can be carefully 
studied. It should of course, be studied by fluoroscopic means which gives us its 
location and occasionally one can clearly demonstrate a persistent deformity. 

However, in the serial plate method taken in different positions the most im- 
portant sign is the deformed duodenal cap, with as a rule excessive motility of the 
stomach and a rapid empyting of the stomach’s opaque contents. The deformity 
usually persists in all stages of the examination As most of the duodenal ulcers 
occur in the first portion of the duodenum, the deformity can usually be demon- 
strated on a plate if the technique has been correct. 

When the first portion of the duodenum is normal, and is shown to have the 
characteristic shape and regular outline we can rule out ulcer of this portion, while 
a constant defect of the cap means pathology of this portion of the duodenum; 
however, this deformity may mean ulcer, adhesions or pressure from neighboring 
organs anyone of which may produce this deformity. Adhesions frequently form 
from a yathological ga‘l-bladder. 

An indurated uleer of the duodenum will cause deformity cf the cap, while an 
ulcer, which is a simple erosion of the mucous membrane will not show a deformity. 


Treatment.—The treatment of duodenal ulcer differs in no essential 
respects from that of gastric ulcer. Dietetic restrictions are the same, 
the need for alkalies and protective, slightly astringent remedies is the 
same foci of infection should, if possible, be abolished, the teeth and mouth 
require scrupulous care as in gastric ulcer. Roentgen ray therapy has 
been employed in the treatment of duodenal ulcer, 25 to 35 Milliamperes, 
80 Kilovolts, 3 mm. Aluminum filter, skin target distance 10 inches. 
Exposure at intervals of from four days to two weeks were made over 
the stomach. After four treatments the cases were clinically well. When 


*This radiosraphic discussion’ was kindly supplied by Dr. Bdward Charles Koenig, re- 
ferred to previously. 
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one recalls the decided effects of the x-rays upon glandular structures, 
the thyroid, ovaries, testicles and lymphatics, it would seem advisable to 
proceed very cautiously as damage to the pancreas may result. Further- 
more it is probable that clinical cure occurs in some cases of duodenal 
ulcer with little or no treatment of any sort, and there seems to be no 
sound reason why this treatment should be employed when the excellent 
results of the above-mentioned plans of therapy are recalled. 


Pathology.— The pathologie changes brought about by chronic duod- 
enal ulcer are different from those of gastric ulcer. Most duodenal 
ulcers have no craters and are not of the callous variety but appear more 
like erosions. Some, however, on the posterior wall have craters and are 
indurated and periduodenitis entails pathologic changes mentioned else- 
where. 

If perforation occurs it may be impossible to determine from the 
symptoms produced whether the catastrophe is due to a gastric or duo- 
denal lesion unless opportunity for a differential diagnosis is had prior 
to its happening. In the common run of cases the chronic form may 
result in some degree of induration, scarring and deformity, of the duo- 
denum, and in the formation of adhesions to the gall-bladder, gall ducts, 
pancreas, liver, colon, omentum, mesentery or the retroperitoneum. 


GASTRIC AND DUODENAL EROSIONS 


Etiology.—During tthe process of gastric lavage occasionally small 
fragments of mucous membrane are found in the washings. They are usu- 
ally soft and of a pale pinkish appearance. They are sometimes found in 
cases with achylia gastrica and in such Hinhorn noted the presence of ap- 
parently normal glandular structure thereby being enabled to state that 
all cases of suspension of the gastric secretory function were not asso- 
ciated with complete parenchymatous atrophy. On the other hand some 
fragments of mucosa washed up in cases of serious impairment of the 
gastric secretory function were found to present the pathologic appear- 
ance of glandular atrophy. It was apparent that the tissue resistance of 
the gastric mucous membrane was distinctly lowered in some cases 
studied. There appeared to be a softening (gastromalacia) of the 
mucosal structure in some instances, while in others the usual pathologic 
picture of gastritis, with glandular atrophy, altered epithelium, and 
fibrous hyperplasia wa& present. The outstanding feature from the 
practical viewpoint is that there exists a markedly increased vulner- 
ability of the mucosa in this complex and it is much more easily trau- 
matized than in a healthy state. Fragments have been found in the 
washwater in cases of ‘high acidity. The question of careless and un- 
necessary traumatism must here be mentioned. It is probable that many 
fragments of the gastric mucosa have been torn off by rough usage and 
suction. If the stomach tube is pinched and quickly and forcibly with- 
drawn a bit of the mucosa is very apt to be torn away by suction. The 
bleeding following this rough treatment is fortunately insignificant as a 
rule and the wound heals promptly: "In a few cases a sense of gastric 
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soreness may be complained of for a few days. It is remarkable that 
these wounds seldom develop into peptic ulcers. © 

Aside from the above there are well-authenticated illustrations of 
smaller, or larger, shallower or deeper, apparently spontaneous solutions 
of continuity of the gastric mucosa. In the duodenum also the form of 
lesion called ulcer is found to have the appearance of a filed-out slit. 
Dieulafoy describes cases of acute hemorrhagic erosion due to pneu- 
mococcal infection of the gastric mucosa and accompanied by copious 
hematemesis. 

Erosions may exist without subjective symptoms but, on the con- 
trary, it has been learned that unexpected acute copious hemorrhage may 
occur: with them. Indeed it seems probable that an acute hematemesis 
without preceding or subsequent symptoms of ulcer is more often due to 
erosion than to real peptic ulcer. Toxic hepatitis from focal infection 
is apparently the underlying cause of such an erosive process in the 
gastric mucosa. | 

Many pathologic processes which heretofore have gone unexplained 
are today accounted for as‘due to some type of focal infection. There 
are, however, apparently abundant opportunities for local infection and 
trauma of the gastric mucosa. Some foods injure the mucous membrane 
either by their indigestibility or by carrying rather serious septic or 
toxic substances. Such foods are familiarly known to cause acute gas- 
tritis and hepatitis and the pathologic changes incident to a toxic gas- 
tritis include erosive lesions. It is, thereforé; probable that some cases of 
erosion occur independently of so-called focal infection which latter pre- 
supposes septic embolism or thrombosis of the finer vessels of the mucosa. 
Whatever their nature and cause these lesions heal without permanent 
damage and they are thought seldom to develop into true peptic ulcers. 

Symptomatology and Diagnosis.—While erosions are usually symptom- 
less from the subjective standpoint their presence may be disclosed by 
finding superficial fragments of mucosa and blood or occult blood in the 
stomach contents withdrawn carefully so as to avoid traumatism. Occult 
blood may be found also in the feces. When, as occurs in a few cases, 
subjective symptoms are present they consist of a burning gastric dis- 
comfort which is at its worst durimg the more acid digestive period. 
Slight pain may be complained of or, pylorospasm is usually associated 
with the irritating lesions, actual hunger-pains may develop. In a 
hyperesthetic case nausea or vomiting may be present. Eructation and 
regurgitation may result from the disturbed motor innervation. The 
gastric contents differ as caces run; in some there is hyperchlorhydria, 
in others achlorhydria. Mucus, significant of gastritis, may be found. 
There is no rule regarding the size, position, shape, or motility of the 
stomach as these characteristics are individual. Nor is there any special 
radiographic picture though multiple erosions may cause irregularity in 
the gastric outline, hypermotility, pyloric spasm or tonic contractions 
of a part of the stomach (gastrospasm). 

Erosions may heal in a few days or grow larger, deeper and more 
irritable. There is no sharp dividing line between local epithelial denuda- 
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tion and the superficial changes marking the beginnings of a small and 
shallow ulcer. If erosions are deep and destructive enough to cause 
profuse hemorrhage they run close to ulcer. Are we not possibly dealing 
with but different grades and degrees of cellular damage? 

Treatment.—We are dealing with irritative lesions, solutions of con- 
tinuity, therefore a soothing diet is indicated. 

The medicaments most useful are bismuth subnitrate or subcarbonate 
in liberal doses, resorcin and icthyol. If there are evidences of gastritis 
lavage with boracic acid solution, soda or Carlsbad salts solution fol- 
lowed by washing with aqueous fluid extract of hydrastis or mercuroch- 
rome serve well. We have used mercurochrome in one-half of one per 
cent. solution two or three times a week. Weak solutions of silver 
nitrate are also useful for lavage after cleansing the stomach with dis- 
tilled water. 


If high acid figures are found in the gastric contents, magnesium 
superoxol is an excellent antacid for combination with the bismuth, 
or milk and magnesia may be given. 


The principles governing the treatment of ulcer are applicable in 
the management of gastric erosions. 

Pathologic Changes.—These vary with the nature of the erosion. 
Dieulafoy’s cases above mentioned, showed a rapid necrosis of small 
portions of the mucous membrane of the stomach, which occurred during 
the course of lobar pneumonia, were caused by the pneumococci and were 
a part of the morbid changes of a general pneumococcia. These illustrate 
the acute septic type, but in less acute cases, in addition to necrotic 
changes in the mucous layer, there is time for more inflammatory reaction 
to take place with an embryonic infiltration and proliferation of the 
interglandular connective tissue. Erosions are often multiple and are 
associated with a widespread gastritis. They may heal and recur, per- 
haps many times, just as may the lesions of cancrum oris. Micro- 
organisms are found infiltrating the edges of the erosions and also the 
interglandular connective tissue. 

Cruveilhier described two forms of erosion, the follicular and the 
hemorrhagic and Hayem has given a complete account of both these 
varieties. In the follicular type, the lesion is grayish in color and shows 
little blood pigment. It may be minute or a few millimeters in diameter. 
If large enough it has a cut-out appearance with sharply defined edges. 

In the hemorrhagic type the lesion is dark, hemorrhagic and necrotic. 
Hemorrhage occurs with this variety. Hayem regards this type as the 
starting point of eroding ulcer. 


GASTRIC AND DUODENAL HEMORRHAGE 


Gastric and Duodenal Ulecer.—Gastrorrhagia occurs in about twenty- 
five per cent. of cases with gastric ulcer. Small hemorrhages occur in 
many cases without hematemesis. Not infrequently a visible amount of 
blood is washed from the stomach during the examination of patients 
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who give no history of vomiting blood nor of tarry stools. Blood fre- 
quently oozes into the stomach in such small quantities that it is detected 
only by chemical tests in the form known as oecult blood. A sudden 
copious gastrorrhagia accurs when a minute arterial twig is eroded and 
opened by an ulcerative process or when a larger arteriole or artery in a 
state of atherosclerosis ruptures. In the former place sharp bleeding 
takes place but is ordinarily quenched with a fair degree of promptness, 
whereas in the latter condition the sclerotic vessel usually spurts and 
occasions a prolonged uncontrollable hemorrhage as clot formation in the 
broken artery cannot be readily accomplished. Such hemorrhages as 
these are very likely to fill the stomach with arterial blood and to cause 
sudden faintness, distressing nausea, pallor, sweating, rapid, weak heart 
action and vomiting. The sight of a large amount of blood issuing from 
the mouth terrorizes the patient at once and the blood pressure may 
suddenly drop many points. This fear and horror are shown in the 
countenance of the patient. If a large vessel has been opened and 
arteriosclerosis with possibly a high blood pressure are coincident, 
hemorrhage is apt to reduce the red blood cell count below 2,000,000 and 
the hemoglobin below 40 per cent.; indecd hemorrhage may continue so 
long and so severe that the patient becomes dangerously exsanguinated. 
These are, of course, illustrations of acute hemorrhage and may be either 
gastric or duodenal in origin. Acute duodenal hemorrhage is usually 
indicated by nausea, faintness and copious bloody stools. Sometimes 
hematemesis accompanies hemorrhage from the bowel in duodenal ulcer; 
especially is that apt to be the case if the ulcer is in the first portion of 
the duodenum. Bloody stools are found associated with gastrorrhagia 
also but most of the blood is usually vomited, whereas, with duodenal 
hemorrhage most of the blood is passed by the bowel. 

An ulcer may perforate and bleed simultaneously and blood may be 
found in both peritoneal cavity and the stomach. Hemorrhage is some- 
times venous in origin rather than arterial. An ulcerative process may 
erode a vein of sufficient size to cause a free flow of blood though such 
a flow is Jess rapid and copious and more readily checked by natura] 
processes than is that from a spurting artery. 

Varicose Conditions of the Gastric Veins—A form of gastrorrhagia 
which is grave and in some cases fatal is caused by a rupture of a varicose 
vein in the gastric wall due to hepatic cirrhosis of the fibrous or biliary 
types. True varicosities of the gastric veins are very rare. Passive 
congestion of the mucous membrane of the stomach which is dependent 
upon decompensated heart disease may also cause venous hemorrhage, 
but it is not usually severe. Pulmonary emphysema or diffuse pulmonary 
fibrosis or chronic pleural disease may also give rise to hepatic and 
gastro-intestinal congestion in which dilated venules may rupture and 
bleed. 

Gastric Syphilis—Gastric syphilis is sometimes a cause of gastror- 
rhagia which may result from syphilitic ulceration, a bleeding gumma, 
Fpecific arterial disease or an associated syphilis of the liver. 
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Gastric or Duodenal Erosions.—Surgical attempts to check severe gas- 
trorrhagia have demonstrated that it is not always due to well-defined 
ulcer but to erosions which are found to be either deep, slit-like or super- 
ficial. Toxie hepatitis is found associated with erosion in some instances 
and the pathologic state is supposed to be due to some focal infection 
such as abscessed teeth, diseased tonsils or paranasal sinuses, appendicitis, 
cholecystitis, pyelitis, prostatitis, etc. The unheralded sudden onset of 
hematemesis in young women which was formerly always thought due 
to gastric ulcer has been found to depend upon erosive conditions of the 
mucosa above described. Many points may bleed simultaneously in a 
congestive gastric mucosa. .Dieulafoy describes cases having profuse 
hematemesis from pneumococcal erosions during the course of pneu- 
monia. 

Gastric Carcinoma.—Some cases of gastric carcinoma run their course 
with little or no hemorrhage. Colloid or medullary carcinomata are 
prone to ulecrate and bleed. Large hemorrhages may take place but slow 
and continuous or oft repeated oozing of the blood is the common type. 
The more vascular neoplasms are, of course, those prone to bleed. Scir- 
rhous adeno-carcinoma, the type usually found in the stomach, seldom 
bleeds profusely. When bleeding takes place in malignant disease of 
the stomach the contcnts appear dark, small or large in amount de- 
pending upon the quantity of food present and the emptying power of 
the stomach. As cancer most frequently involves the prepyloric and 
pyloric portions of the stomach obstructive stagnation of gastric con- 
tents exists in most of the cases. Gastric contents vomited or withdrawn 
through a stomach tube contains small or quite large dark blood clots 
amid other detritus. Sometimes fragments of a soft neoplasm are found 
in the gasiric contents. 

Malignart Disease of the Pancress——This may involve and break 
through into the duodenum causing fatal terminal hemorrhage as was 
found in one of our cases in the Buffalo General Hospital, or the stom- 
ach may b2 thus secondarily involved. Cancer of the colon may also 
implicate the stomach or duodenum and similarly cause hemorrhage. 
Aortie aneurism may rupture into the stomach and thereby cause ter- 
rible hemorrhage through that organ. 

Parasites.—Ankylostoma duodenale may cause duodenal hemorrhage 
though the parasite itself usually absorbs the blood. The extreme degree 
of anemia which characterizes cases of ankylostomiasis results from con- 
tinnous small hemorrhages and also from the blood absorbed by the 
parasite and probably by a deleterious effect of some toxin liberated by 
the parasite. 

Foreign Bodits.—Sharp-edged, pointed or jagged foreign bodies may 
-lodge in the stomach or duodenum and cause more or less hemorrhage by 
traumatizing the mucosa, Astounding numbers of screws, nails, tacks, 
pins, needles, pieces of sharp steel, bits of glass, etc., have been found 
in the stomach causing only insignificant hemorrhage and on removal 
of the offending bodies the mucous membrane has rapidly healed. 
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Extra-gastric Causes of Gastric or Duodenal Hemorrhage.—The com- 
plex and poorly understood biood dyscrasias constitute the underlying 
etiologic factor in some cases in which hemorrhage either from the 
stomach or duodenum supervenes. 

Chronic hemolytic anemia of the Addison-Biermer Type, pernicious 
anemia, is rarely accompanied by severe gastro-intestinal hemorrhage. 
Hematemesis is less apt to happen than is occult bleeding, discovered 
through examination of the feces. 


Splenic anemia on the contrary is a disease which is commonly ac- 
companied by gastrorrhagia and hematemesis and I. P. Lyon calls 
attention to the danger of mistaking such a hemorrhage for that of 
gastric ulcer. Gastric hemorrhage, as Osler has shown, may recur over 
a period of ten years. 


Thrombosis of the splenic vein is also accompanied by recurring 
gastric hemorrhages, resembling Banti’s disease in that respect. 


Hemolytic jaundice may occasion more or less gastro-intestinal 
hemorrhage. The spleen is somewhat enlarged. The blood serum, urine, 
duodenal contents and feces show the presence of uobilin. Bleeding 
gums, epistaxis and sometimes slight purpura are noted. More or less 
anemia develops in these interesting, though comparatively rare cases. 

Henoch’s purpura is sometimes accompanied by slight gastro-in- 
testinal hemorrhage. 


Purpura hemorrhagica is associated with very low platelet counts 
and thrombopenia, with nonretracting clot and great prolongation of the 
bleeding time. While hemorrhage from the mucous membrane of the 
stomach and duodenum is not usually severe in this malady yet its 
recurrence and persistence together with hemorrhages from. other parts 
sometimes induces a severe anemia. 


Scurvy and pellagra are quite regularly associated with gastric or 
duodenal hemorrhage. It supervenes as a late symptom and the diag- 
nostic characteristics of these diseases render their detection a com- 
paratively simple matter. 


Syphilis hemorrhagica neonatorum and morbus maculosus neonatorum 
may be the occasion of more or less gastro-intestinal hemorrhage. 


Acute lymphatic leukemia is fraught with pronounced gastro-intes- 
tinal hemorrhage in some cases. Giant purpura, bleeding from the nose 
and gums with hematuria may be seen. In a case with acute onset 
giving no history of purpura nor of a previous hemorrhagic tendency 
leukemia should be suspected. The blood examination will usually render 
the diagnosis apparent. During the course of the chronic leukemias a 
hemorrhagic tendency may develop. 


Tuberculosis of the gastro-intestinal tract which is often associated 
with tuberculosis of the mesenteric lymph nodes and the peritoneum may 
be accompanied by hemorrhage having its origin in the stomach or duo- 
denum, though serious bleeding from this cause is of rare occurrence. 
Severe acute gastritis, especially if it be of the phlegmonous or necrotic 
erosive type may give rise to more or less gastric hemorrhage. 
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Appendicitis is occasionally complicated by hematemesis the imme- 
diate cause of which is to be found in hemorrhage erosions resulting 
from appendicular toxins. Dieulafoy describes several cases and gives 
the condition the name appendicular vomito negro. 

Hanot’s disease and Weil's disease are conditions which may be 
attended by gastric or duodenal hemorrhages which is brought about by 
a morbid hemorrhagic blood state or by passive congestion or erosive 
inflammation of the mucosa. 

Malaria, yellow fever, acute yellow atrophy of the liver, small-pozx, 
measles and streptococcemias are infections which during their course 
may be attended by more or less gastro-intestinal hemorrhage. 

Phosphorus, arsenic, bichloride of mercury poisoning and, indeed, 
any corrosive such as lye or ammonia may so damage the gastro-duodenal 
mucosa as to cause some measure of hemorrhage. Phosphorus especially 
damage the liver and also gives rise to hemolysis. 

Treatment.—The proper method of dealing with acute hemorrhage 
from gastric or duodenal ulcer is to enforce as complete rest as possible, 
rest of the body and mind, of the stomach and duodenum and of the 
circulation. 


Morphin hypodermatically when well-borne affords ease of mind and, 
aside from its tendency to allow pyloric spasm, acts favorably upon the 
bleeding organ and upon the circulation. Atropin, 1-100 grain, is often 
combined with morphin. No food should be allowed and it is best to 
deny water by the mouth but it should be given per rectum by the 
Murphy drip as freely as the patient is able to take it in that manner. 
Normal salt solution may be used by the rectum or by hypodermoclysis. 
If no grave symptoms of exsanguination are noted these measures will 
suffice if the hemorrhage checks but if not and the pulse grows small and 
very frequent, pallor, a pinched facies and cold perspiration, air-hunger, 
ringing in the ears, vertigo and faintness supervene, then transfusion by 
the direct syringe (Lindemann) method is a most excellent procedure 
as it not only restores the patient but often checks the hemorrhage and 
may be influential in preventing its recurrence. A light ice bag or 
Leiter coil may be applied over the epigastrium. It is well to order its 
removal for an hour after it has been in place for three hours. With a 
profuse hemorrhage it is useless to give adrenalin or suprarenal extract 
by mouth as adrenalin hypodermatically raises blood-pressure, some- 
times induces nervousness and nausea and is apt to do more harm than 
good. It may do good and rarely does harm to use coagulose, thrombo- 
plastin, coagulen, or blood serum by the hypodermic method. Small 
hemorrhages from the stomach may possibly be checked by the oral 
administration of suprarenal extract, one grain, rubbed up well with 
bismuth subnitrate, 15 grains (.972 gram) every hour or two for four 
or five doses. 

When dealing with bleeding from a crater ulcer which cannot heal, 
but temporary and unsatisfactory results attend medical measures and 
excision of such an ulcer is its best treatment. The hemorrhage from 
cancer may be lessened by lavage with styptic solutions such as hydrastis, 
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tannic acid, nitrate of silver, adrenalin, coagulose, etc., or these sub- 
stances may be given orally. 

Hemorrhage due to venous stasis demands much the same treatment 
as does that due to ulcer or hemorrhagic erosions with attention directed 
to its cause. If hemorrhage accompanies a serious gastritis, the treatment 
should include starvation, rest, large doses of bismuth subgallate and 
other antiseptic and antiphlogistic measures. If sharp-edged foreign 
bodies are found to be exciting hemorrhage their removal is, of course, 
demanded. 

The blood dyscrasias must be treated by the best means at our 
command. Fortunately splenectomy has been found to cure splenic 
anemia and the same measure is to be employed in the rare cases of 
thrombosis of the splenic vein if it should be met with. 

The control of purpura hemorrhagica has always been most difficult 
or impossible but more hope comes with the report of cure by splenec- 
tomy and one of my ward cases has recently shown a great increase in his 
platelets following splenectomy. It appears that destruction of the 
blood platelets takes place in the spleen which is enlarged in this disease 
in a considerable proportion of the cases and that the hemorrhagic ten- 
dency ceases as soon as the splenic artery is tied off. Several cases have 
recently been successfully operated upon in Europe. 

If corrosives have been swallowed lavage and neutralizing solutions 
and soothing demulcents with hemostatic remedies should be employed. 

Scurvy and pellagra call for dietetic and other appropriate treatment 
while soothing astringents such as bismuth subgallate, hydrastin hydro- 
chlorate or stypticin may be given. If intense gastrie irritability is 
present anesthesin may be combined with the bismuth. 

Prognosis.—The prognosis in patients who suffer from gastric or 
duodenal hemorrhage depends upon its cause. While the acute gastror- 
rhagia of hemorrhagic erosions or ulcer is seldom fatal its continuance 
or repetition may prove a grave affair as the anemia thus induced may be 
extreme. The hemorrhage from cancer is not often copious and is not 
in itself a serious matter but the prognosis is bad because of its cause. 
Hemorrhage dependent upon venous congestion of the gastric mucosa in 
hepatic cirrhosis is sometimes followed by a prolonged period of com- 
parative well-being but, on the contrary, is in some cases immoderate, 
exsanguinating and proves a terminal event. Gastrorrhagia resulting 
from portal thrombosis is always of grave prognostic significance. A 
free hemorrhage arising from involvement of the stomach or duodenum 
in cancer of the pancreas or other contiguous structure is of serious 
moment and is likely to prove of terminat event. 

If the mucosa of the upper gastro-intestinal tract oozes blood in pur- 
pura hemorrhagica, leukemia or other blood dyscrasia the amount lost 
is usually not great though its persistence may render the prognosis more 
immediately unfavorable. The outlook in acute yellow atrophy of the 
liver is hopeless and that of yellow fever very grave, while that of 
malaria occurring rarely is not so serious. Hematemesis in infectious 
or septic processes is apt to accompany a high mortality as it indicates a 
serious disorganization of the blood and capillaries. 
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ACUTE DUODENITIS 


Etiology.— During the course of some acute infectious fevers acute 
duodenitis not infrequently develops. It is caused directly by the 
etiologic agent of the disease, such, for instance, as typhoid fever, small- 
pox and measles or it results from the toxemia of the disease. During 
the course of these and other infections, including pneumonia, more or 
less catarrhal jaundice may appear associated perhaps in some cases with 
a measure of so-called hematogenous jaundice. 

Another etiologic factor of importance is to be found in direct infee- 
tion of the duodenum with an infective gastritis. The stomach may fail 
to withstand the onslaught of myriads of pathogenic streptococci reaching 
it through the esophagus, as in badly infected and diseased tonsils, and 
Its mucosa becomes infected. The duodenal mucosa is later invaded. Or 
the infection from the tonsils or from abscessed teeth or paranasal 
sinuses may also cause duodenitis by the hematogenous route. It is 
probable that both direct and indirect infections are simultaneously 
operative. 

Dietetic causes, spoiled foods and unripe fruit, ete., are also to blame 
for many cases of acute duodenitis as it probably accompanies gastritis 
in many cases and is a part of an acute gastro-enteritis. 

The most commonly recognized form of duodenitis is that we speak 
of as catarrhal] jaundice, the bacterial or infective nature of which has 
long been recognized but the exact cause has not been satisfactorily 
determined. 

Studies of the duodenal contents have of late years given us a better 
knowledge of the bacteriology of that portion of the intestine both in 
health and in disease. We frequently find streptococci, staphylococci, 
pneumococci and eolon bacilli in the duodenal contents. In some cases 
typhoid bacilli are discovered and true diphtheria bacilli or tubercle 
bacilli may be found. Many of these are probably accidental while 
others are associated with their respective diseases or are discovered 
some time afterward. 
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The gall-bladder may harbor some of these morbific agents and they 
are withdrawn from the duodenum after having passed through the 
bile-ducts. 

Symptomatology.—The symptoms of acute duodenitis no doubt often 
escape our notice if the affection comes along as a complication of, or is 
merely symptomatic of, some acute infection like typhoid fever. If, 
however, the gastro-intestinal symptoms are watched closely during the 
course of a general infection some of the significance may often be de- 
tected. Extreme gastric irritability, a very heavily coated tongue, 
absolute anorexia and slight icterus with bile-stained urine signify duo- 
denitis and perhaps some degree of cholangitis and cholecystitis. In some 
cases pain and tenderness in the region of the gall-bladder are present. 
In case the affection supervenes without an association with another 
disease the symptoms are those of nausea, perhaps vomiting, coated 
tongue, anorexia, depression of spirits, headache, constipation and slight 
rise of temperature. In some.cases a chill of undetermined causation 
ushers in the attack and may be followed by other chills and irregular 
temperature and sweats. We attribute these symptoms to an involvement 
of the gall-bladder. Jaundice of some degree is apt to appear two or 
three days later and we have then the familiar clinical picture of 
eatarrhal jaundice of gastro-duodenal ecatarrh. How far up the common 
bile-duet the inflammation must extend in order to cause jaundice is a 
problem we cannot answer in any given case unless it should happen to 
come to autopsy from some other cause. Inflammatory swelling at the 
papilla of Vater is sufficient to cause jaundice, but we probably have 
much greater extension and involvement than that and there are good 
reasons for believing that many cases are associated with a considerable 
involvement of the hepatic duct and of the biliary radicals in the liver 
with hepatitis. It is probable that some cases at the outset have a 
hematogenous hepatitis as the liver shows enlargement and some tender- 
ness and dull pain are present. Furthermore, the protracted course of 
the disease observed in a considerable number of cases suggests a more 
extensive pathology than a mere temporary swelling of the mucosa at the 
papilla of Vater. The jaundice assumes a deep hue, is complete and lasts 
several weeks in such cases and irregular moderate elevations of temper- 
ature with a slight leukocytosis may extend over two or three weeks. 
Slight albuminuria and hyaline and granular casts are very commonly 
found. The spleen may show slight increase in size. 

There is no sharp dividing line between the mild and short cases and 
the more protracted and severe. With severe symptoms the latter are 
termed infectious jaundice or Weil’s disease. Epidemie jaundice is 
sometimes observed and the great majority of the cases are apparently 
of a more or less severe so-called catarrhal type. Patients may begin 
with mild symptoms and later develop severe manifestations or the case 
may eventuate in acute yellow atrophy of the liver. These considerations 
should warn us not to disregard clinical evidences of acute catarrhal 
duodenitis. 
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Diagnosia.—In addition to the above-mentioned symptoms of the 
affection the examination of the duodenal contents shows too many 
leukocytes and perhaps some red blood-cells and an abnormal amount 
of mucus which may appear diffuse and hemogenous, giving the contents 
a mucilaginous consistency, or in the form of small flakes which float in 
the fluid. The bile may be turbid and dark colored and many micro- 
organisms are found. Streptococci and colon bacilli are commonly en- 
countered but bacillus proteus, or the other bacteria before mentioned, 
may be found. Unless there is a very decided swelling and obstruction 
in the common duct the withdrawal of the duodenal contents by the 
Meltzer-Lyon method, before and after the instillation of 100 cc. of 25 
per cent. magnesium sulphate solution into the duodenum, brings forth 
the usual color changes plus the above-mentioned evidences of an inflam- 
matory state of the duodenal mucous membrane. If very turbid bile 
mixed with much mucus and showing many cholesterine and calcium 
bilirubin crystals and leukocytes is withdrawn after the introduction of 
the magnesium sulphate, B. B. Vincent Lyon regards such findings as 
indicating cholecystitis and cholelithiasis. Einhorn and others conclude 
that the dark bile comes from the liver and not necessarily from the 
gall-bladder. 

The phenol tetrachlorphthalein test shows delay in the appearance 
of the dye in the duodenal drippings in case the biliary obstruction is 
positive and obstinate; also if there exists hepatic cholangitis. 

The disease must be differentiated from obstructive jaundice arising 
from some cause other than duodenitis and cholangitis, from syphilis, 
and from poisoning by coal tar products, chloroform, phosphorus, arsenic, 
mushrooms, ptomaines, etc., and from acute yellow atrophy of the liver. 

Treatment.—From whatever cause duodenitis arises there are certain 
principles which apply to its treatment in all cases. The diet should be 
designed to give as much rest as possible to the inflamed part and to the 
liver. For many years milk has been advised and used by most phy- 
sicians. For the first two days it is a sensible plan to give only con- 
sommé, clear chicken broth, clam bouillon, oyster soup and thin gruels. 
Then add peptonized certified milk, or milk and Celestin Vichy, or milk 
and lime water. Later as improvement is evident, zweiback, toast, crisp 
rolls, milk toast, cereals, custards, cottage cheese and lactis Bulgaricus 
may be allowed and a simple, easily digested diet of sufficient caloric 
value may be resumed upon the disappearance of the evidences of inflam- 
mation in the duodenal contents and of the jaundice. 


Neither gastric nor duodenal lavage are indicated, as a rule, in the 
early stages of an acute case but if the symptoms prove obstinate and 
threaten chronic duodenal catarrh both should be employed. The best 
drugs are small divided doses of calomel and good-sized doses of bismuth 
subnitrate or subcarbonate or, as a more definite antiseptic, bismuth 
salicylate or bi-salicylate. Gastric acidity should be lowered by mag- 
nesium oxide or carbonate. If there be fever and headache and the 
stomach 1s not too irritable, magnesium salicylate, 5 grains (0.324 gram), 
may be combined with the above-mentioned remedies, 
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Each morning a pint of hot Carlsbad water, or a teaspoonful of 
Sprudel salts dissolved in a pint of hot water, should be sipped slowly 
a half hour before any nourishment is taken. Sodium phosphate may 
be substituted for the Carlsbad. The patient should preferably be at 
rest in bed for the first few days and have a bran and flaxseed poultice, 
or ammonium muriate solution, hot compress, applied over the upper 
abdomen every four hours, for one hour, during the day and evening. 


CHRONIC DUODENITIS (CHRONIC DUODENAL CATAREH) 


One or more attacks of acute duodenitis may eventuate in chronicity 
and the inflammatory processes thereafter undergo remissions and ex- 
acerbations. Chronic duodenal catarrh usually affects the bile-ducts and 
involves the pancreatic duct. In some cases chronic cholecystitis, hepatic 
cholangitis and pancreatitis follow extension of the morbid process. 


The usual pathologic changes attending chronic inflammation develop 
in the duodenal mucous membrane and in the biliary passages and pan- 
creas if they become involved. It is not necessary here to review those 
changes as space will not permit. 

Symptomatology.—The symptoms vary greatly in different cases. The 
condition may exist without giving rise to definite or noticeable symp- 
toms but, on the other hand, there may be persistent digestive complaint. 
The appetite is apt to be poor and fickle, there is considerable eructation, 
some regurgitation, periods of nausea are common, distress which may 
resemble hunger-pain may come on two or three hours after eating, the 
tongue is heavily coated. There is no rule as to the condition of the 
bowels, they may be regular, loose or constipated. As the affection is 
eommonly associated with chronic gastric catarrh the food propelled 
within the duodenum is mixed or coated with mucus and is partially un- 
digested, so that the impaired duodenum is insulted and overtaxed during 
each digestive period. If the intestine below fails to compensate for the 
defect above more or less diarrhea may result. Headaches, mental and 
nervous depression and repeated attacks, characterized by the laity as 
bilious attacks, mark the existence of the morbid condition. Some anemia 
may be noted. 

If the mucous membrane of Vater’s papilla undergoes swelling there 
develops a sallow pasty complexion or recurrent attacks of slight icterus 
may be observed. If pancreatitis of a low grade chronic type be brought 
about, loss of weight, undigested foods in the feces, and perhaps glyco- 
surla may be noticed. 

Examination of the gastric and duodenal contents should be made 
and the stools should alsbd be studied, as much valuable information may 
thus be gathered both for diagnostic and therapeutic use. 

The stomach contents may be overacid, normally acid or below norma] 
in acidity. There may be a pathological amount of gastric mucus, and 
too many leukocytes and desquamated epithelia may be observed in the 
contents from the fasting stomach. Of course allowance must be made 


TREATMENT 491 


for the morbid cellular elements entering the stomach from the naso- 
pharynx and mouth. In some cases achylia gastrica is found. 

The duodenal contents show abnormal quantities of mucus in most 
of the specimens. There are pathologic numbers of leukocytes and 
epithelial cells; there are usually many microérganisms and if the 
functions of the pancreas are impaired the amylopsin, steapsin and tryp- 
sin values are lowered. Several examinations of the contents should be 
made on different days in order that the results may be compared and, 
if the patient is under treatment, progress or retrogression noted. Slow 
and insufficient flow of bile may follow the instillation of magnesium 
sulphate, sodium phosphate or sulphate, peptone, glucose or olive oil into 
the duodenum. Widal’s digestive hemoclastic test should be made, as it 
is a valuable index as to impairment of the function of the liver. 
Phenoltetrachlorphthalein introduced intravenously, as practiced by 
Aaron, Beck and Schneider, may show some delay in its appearance in 
the duodenum. These findings are indicative of some degree of hepatic 
insufficiency which is to be expected as a late result. 

If feasible, x-ray examination of the stomach and duodenum would 
better be made in order to ascertain whether or not a duodenal diverti- 
culum exists. Radiographic information regarding the stomach (ulcer), 
pylorus (spasm), duodenum (ulcer) and gall-bladder (stones) may 
prove valuable. 

Treatment.—The excellent and noteworthy results B. B. Vincent Lyon 
has had in many cases of duodenal drainage and lavage should encourage 
us to use this method of treatment in these cases. The reader is referred 
to his valuable contributions for definite instructions as to this system- 
atic method of duodenal therapy. 

If gastritis is present, lavage should be practiced and appropriate diet 
and remedies given. Prompt relief from headache, anorexia, and nausea 
will usually follow the taking of calomel or blue mass followed by a 
saline, but the too free and frequent use of mecurial or other purgatives 
is to be deprecated. Carlsbad water, Sprudel salts, Pluto water, Hunyadi 
water, Abilena water, are all excellent if used well diluted and judi- 
ciously. If constipation is present a combination of bile salts with 
phenolphthalein is useful. Of late years, capsules, tablets or pills con- 
taining different combinations of sodium succinate, sodium glycocholate, 
sodium taurocholate, purified oxgall, salicylic acid, sodium salicylate, 
menthol, phenolphthalein and cascara have been put upon the drug 
market and have proven helpful in many cases. Pepsin, taka-diastase and 
holadin may be given. 

Out-of-door exercise such as golf, tennis, canoeing, rowing, horseback 
riding, and walking are especially to be prescribed, but those who are 
thin, wan, overtired and weak should be treated if possible in a good 
sanitarium or hospital at first and should be directed cautiously in their 
course of life. 

Finally, these measures may prove of little avail unless the diet is 
properly managed. As we are dealing with a chronic inflammatory state 
of a very important part of the digestive tract simple, digestible, un- 
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irritating, nutritious foods should be prescribed :—chicken, oyster and 
clam broths, purées and consommé, the finer cereals, zweiback, light white 
and whole wheat flour bread, toast, milk toast, farina, well boiled and 
steamed rice, soft poached, boiled or scrambled eggs in moderation, fresh 
white fish, bass, pickerel, pike, perch, brook or Jake trout, salmon and 
shad; white meat of tender chicken, lamb and beef in small amounts; 
baked and boiled light mealy potatoes, spinach, chard, beet greens if 
put through a colander or chopped very fine, boiled tender young beets, 
carrots, parsnips, peas and lima beans and squayh; custards baked and 
builed; cottage cheese, buttermilk; as desserts fruit jellies, apple sauce 
and baked apples, orange and grapefruit Juice, tapioca, sago and bread 
puddings, cornstarch, sponge cake, plain cookies not too rich; a little 
weak tea and coffee clear. Vichy, Contrexeville Arondack, Poland, 
Bethesda or soft pure water should be obtained if possible. 

Mastication should always be thorough, and hurry and worry elimi- 
nated at meals. 

All rich, fried, too greasy, too sweet, too coarse, bulky and indiges- 
tible roughage should be avoided. Alcoholic beverages are decidedly 
contraindicated. 


DUODENAL DIVERTICULUM 


Etiology.— Although rare there are now, by radiographic diagnosis, 
well-defined cases of duodenal diverticulum disgovered. The diverticulum 
may be true or false and is most often at the site of Vater’s papilla though 
it may exist in any portion of the duodenum. :In a careful study of the 
subject Holsweissig states that diverticula near the pylorus are often 
associated with ulcer and are the result of traetipn in cicatricial tissue, 
their walls containing all intestinal layers. Other diverticula consist of 
the mucous layer only and are to be considered-as pulsion protrusions 
through the musculature where the common duct passes through the 
intestinal wall or along the course of a blood-vessel. For some reason 
the tonus of the duodenal wall is impaired and this is accentuated prob- 
ably by chronic pancreatitis or pancreatic lipomatosis which is generally 
present. The vessels were found to enter or traverse the wall perpen- 
dicularly instead of obliquely and passive congestion, by enlarging the 
vessels, rendered pulsion of the mucous membrane around it the more 
easy. 

The musculature surrounding the common dict may be split by small 
fibro-adenomata originating in the mucous ania of the duct, thus 
lessening its resistance. ' 

Keith regards corset visceroptosis as a cause of diverticulum at the 
papilla in women upon the explanation that the bile and pancreatic 
ducts owing to their more fibrous nature do not readily descend with 
duodenal ptosis and that some pouching at the papilla thereby results. 
Diverticulum at the duodenojejunal flexure af the extroversion type is 
reported by Sanlander. Radiologic diagnosis. was confirmed by opera- 
tion. The data upon which diagnosis rests are: these: A persistent 
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shadow in the duodenum past which the contrast ba-meal in watery solu- 
tion, as recommended by Holznecht, is seen fluroscopically to flow, dis- 
appearance of this spot-shadow occupies many hours or maybe days, the 
depot is movable toward the posterior abdominal wall. Freud is said 
by Herrnheiser to include the presence of peristalsis in the diverticulum 
but this must be rarely distinguishable. Differentiation should, if pos- 
sible, be made between an ulcer pocket, ulcer diverticulum, covered per- 
foration, barium-filled gall-bladder after cholecystostomy and visible gall- 
stones. Ulcer pocket is suggested by the presence of Handek’s air layer. 
by a fixed position and tenderness on pressure. Duodenal diverticula are 
sometimes present with multiple diverticula of the rest of the small and 
of the large intestine. 

Symptomatology.—The subjective symptoms of the condition may be 
very slight or indefinite. There may be some epigastric discomfort or 
pain and eructation is common. Exercise and the erect position may 
aggravate the distress while the dorsal position may relieve it. In some 
cases the ingestion of food is followed regularly by distress or pain; 
indeed, varied symptoms of chronic digestive disturbance may attend, or 
result from, the condition. The cases we have seen with duodenal 
diverticula had rather vague and unexplained digestive symptoms of long 
standing and during routine study the condition was disclosed by 
fluoroscopy and radiography. 

Whenever a diverticulum exists it may at any time become the seat of 
diverticulitis and in such a condition jaundice may develop if the pouch- 
ing is, as most commonly occurs, at the outlet of the ductus communis 
choledochus. Other symptoms such as nausea, increased local discom- 
fort or pain, local tenderness and slight rise of temperature and leukocy- 
tosis may be also present. 

Treatment.—If the diagnosis has been previously made and symp- 
toms of an inflammatory state in the diverticulum supervene, the 
patient should be put to bed as a localized peritonitis or even perfora- 
tion may occur as in acute diverticulitis of the sigmoid or elsewhere. 
Duodenal lavage may be practiced with soothing, slightly astringent 
remedies such as normal saline with oxgall and hydrastin. It is well to 
be cautious about using drug ablutions in the duodenum as it seems 
much more sensitive than the stomach. 

For the rest if symptoms which seem reasonably certain to depend 
upon the existence of a duodenal diverticulum prove obstinate and un- 
yielding surgical measures should be adopted. 

Radiography.—The radiographic observation of diverticulum of the 
duodenum is as follows: Diverticulum of the duodenum is not common 
and when it occurs usually is not from duodenal ulcer but is more apt 
to be from deformity of the duodenum by pulling.of adhesions producing 
a small sacculation which hold portions of the opaque meal. 
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CANCER OF THE STOMACH 


Definition.—Cancer of the stomach, or carcinoma ventriculi, is a neo- 
plasm of a primary or secondary type, which has its beginning in the 
glandular structures and subsequently invades and destroys other tissues 
of the stomach. 

Etiology.— Although many theories have been advanced to account 
for the disease, none has found general acceptance. That the stomach is 
the part of the human anatomy which is the seat of cancer in more than 
half of all persons who are afflicted with this disease, may be explained 
in two ways: 

(1) The Acidity of the Gastric Juices.—lIllustrative of the fact that 
acidity is an important factor in the production of gastric cancer, it is 
well to mention here that though the duodenum is anatomically a part 
of the stomach it is seldom the seat of a primary cancer. Moreover, 
gastric cancer very rarely develops from a chronic ulcer after gastro- 
enterostomy has been performed, since the intestinal secretions which 
flow back into the stomach are alkaline. 

(2) The contracting orifices—the pylorus and cardia. These are fre- 
quently exposed to trauma, hence their greater susceptibility to malig- 
nancy. That irritation, whether mechanical or chemical, is a causative 
factor, has been clinically established so often that its acceptance no 
longer invites criticism. Despite this acceptance we are still in a state of 
doubt as to whether even repeated irritation can produce cancer in 
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healthy tissue, whether an embryological cell-rest must first exist, or 
whether the tumor occurs because of a deficiency of protective substances. 

The frequent association of chronic indurated ulcer and cancer has 
given rise to the thought in the minds of many pathologists and surgeons 
that a close etiological relationship exists between these two diseases, but 
it is an indisputable fact that the vast majority of chronic ulcers heal 
either spontaneously or after medical treatment, and, moreover, fail to 
show any trace of a cancerous growth at operation. 

The fact that the cancer years are between forty and sixty has never 
been satisfactorily explained; neither has a satisfactory explanation 
ever been made as to what part heredity plays in causing the disease. 
There is a racial point that should not be overlooked or treated lightly, 
namely, that the dark-skinned races of Africa and Latin America enjoy 
a greater degree of immunity than do the light-skinned races. As soon 
as the underlying cause of this fact is ascertained there is no doubt that 
we will be nearer the solution of the cancer problem. Exhaustive study 
and investigation along the above lines may therefore be advisable. 

Symptomatology.—There is no other disease which requires a greater 
degree of exactitude in the study of the patient’s symptoms, or taxes to 
a greater extent the diagnostic ingenuity of the clinician than does cancer 
of the stomach in its earliest stages. It should be the invariable rule 
with all clinicians that when a patient in the cancer years presents him- 
self with a severe gastric complaint, malignancy should receive the first 
consideration. 

CurnicaL Hisrory.—By careful questioning the patient a history of 
chronic ulcer may be elicited, a condition of which the patient himself 
may have been entirely unaware—one characterized by periodic repeti- 
tion of the gastric disturbances, especially sour belching, burning and 
distress after eating with intervals of normal appetite and perhaps even 
well-being. On the other hand the patient may recall having had one or 
more sudden attacks of general weakness with tachycardia or possibly 
syncope symptoms, suggestive of hemorrhage from a gastric ulcer. When 
presenting himself for examination the patient has gastric symptoms dur- 
ing the entire twenty-four hours and these symptoms are not so closely 
connected with the ingestion of food as is the case in gastric ulcer; in 
other words, though the symptoms characteristic of gastrie ulcer still 
predominate, there are premonitory signs of gastric cancer, easily over- 
looked by the less acute observer. Increasing aversion to food, particu- 
larly to meat, may be present, and progressive loss of weight and vigor 
noted. In short, the whole physical appearance suggests a marked de- 
cline in health. 

In those cases where no history of gastric ulcer can be arrived at, but 
where the gastric complaint has been sudden and acute with no previous 
indications, patients usually refer their trouble to some dietary indis- 
cretion or some other improbable cause. We find, however, in these cases 
there are the same increasing anorexia and aversion to meat, with simi- 
lar dyspeptic symptoms of pressure, gas, belching and even pain, not 
necessarily following a meal. Vomiting may occur even in the earliest 
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stages, sometimes with the appearance of visible blood streaks which 
alarm the patient so greatly that he seeks medical aid. <A case of this 
sort, failing as it does to respond to simple customary treatment, and in 
which physical examination reveals on palpation local tenderness or the 
signs of infiltration or induration of the stomach, is perhaps the earliest 
visible picture of a primary carcinoma. This applies more particularly 
to growths in the body of the stomach. In these growths nearer to or at 
the orifices there are, in addition, spasms, signs of obstruction or some- 
times even of a patulous orifice. The alternate possibilities of sarcoma, 
a benign tumor and syphilis, should be born in mind and ruled out. 

PuysicaL Finpines.—A typical advanced case of gastric cancer is 
characterized by marked emaciation, extreme weakness and pronounced 
pallor, even to cachexia. The fatty tissues have disappeared, the muscles 
become wasted and enfeebled, while the bony structures are very promi- 
nent. Asa rule the tongue is heavily coated with a dirty grey and brown- 
ish fur, the breath foul and gums in poor condition, the state of the 
mouth depending largely upon the care bestowed upon it. With the 
occasional exception of Virchow’s gland in the left supraclavicular re- 
gion, it is rare to find any palpable enlarged surface lymphatic glands. 

Edema of the legs, as Boas long ago pointed out, is an early mani- 
festation, occurring in about 12 per cent of all cases. The abdomen is 
sunken and almost always readily palpated. Both inspection and pal- 
pation reveal the presence of a more or Jess extensive tumor mass 
in the stomach area. This mass is hard and irregular in shape; its 
surface may be smooth or nodular; the tumor is usually tender to the 
touch. Depending upon its situation and other associated factors, the 
tumor may or may not move with respiration and digital palpation. It 
should, however, be remembered that even a very large and inoperable 
growth in the so-called ‘‘silent area’’ of the stomach, 1. ¢., behind the left 
lobe of the liver, may elude most careful palpation even under a general 
anesthesia. Here the diagnosis must rest with the history, the physical 
condition of the patient, together with the laboratory and roentgenological 
findings. 

In the sclerosing type of cancer, the walls of the stomach are very 
much thickened and hardened and the entire organ shrunken in size 
with an almost obliterated lumen. The stomach, therefore, in these 
cases presents a very hard tumor mass whose content is small in amount 
and rapidly passes into the duodenum without detectable peristaltic 
action. In cancer involving the cardiac opening, the stomach generally 
is also markedly decreased in size. Tumors at the pyloric end are as a 
rule associated with mechanical obstruction, stagnation of content 
and secondary dilatation of the stomach. They evidence, therefore, not 
only the tumor mass itself, but also the well-known manifestation of 
gastrectasy, namely, greatly enlarged stomach outlines (inspection and 
palpation), splashing sounds, gurgling, etc., more or less visible peristal- 
tic over-activity, so-called ‘‘peristaltic stiffening,’’ retained stomach 
contents in the fasting state, vomiting of profuse amounts, ete. 


498 | CANCER OF THE STOMACH 


Laboratory Frnpines.—E «amination of the Blood.—Much has been 
hoped for in the way of discovering something in the blood specific 
of cancer. Thus far all investigations have proved futile. Recently a 
more definite promise of diagnostic value has been put forth by Roden- 
burg, Friedenwald, and others in connection with blood sugar tolerance 
test. However, this method is too recent to permit of a definite estimate 
of its real value. Parallel with the progress of the disease there develops 
@ secondary anemia, which in advanced cases is so profound as strongly 
to suggest the primary pernicious form of anemia. 

Urine —This shows nothing that is pathognomonic of the disease. 

Gastric Analysis.—This should be conducted with a view to deter- 
mining, (a) changes in secretory function, and (b) changes in motor 
function. 

(a) Cancer being a disease that originates in the glandular elements 
of the stomach and is very soon accompanied by an infiltrating gastritis, 
there results sooner or later a gradual diminution of the normal gastric 
secretions and simultaneously a production of catarrhal and cancer 
products. The hydrochloric and peptic ferments disappear and exces- 
sive mucus, lactic acid, Boas-Oppler bacilli and more or less free and 
occult blood become manifest. Since it has been found that cancer also 
produces a specific protein digesting ferment, this fact has been utilized 
as a point of differential diagnosis between malignant and benign 
achylias. Upon this fact are based the Salomon and Wolff-Junghan’s 
tests. The author has found the latter test to be very valuable and has 
employed it regularly as a diagnostic aid. It is easily carried out, is 

‘inexpensive, and requires but little time. Smithies found it positive 
in 80 per cent. of 230 cases of operatively or pathologically demon- 
strated gastric eancer. Friedenwald and Kiefer also found this test 
most serviceable in the study of cases. The presence of lactic acid and 
more especially of the Boas-Oppler bacillus has long been recognized 
as an especially important point in the diagnosis of gastric cancer. In 
this connection it should be remembered that where cancer supervenes 
upon chronic ulcer, the latter for a very long time is the more manifest 
of the two diseases; hence there is a persistence of much free hydro- 
chloric acid, until finally the cancerous nature of the disease pre- 
dominates, This point should always be born in mind in making a 
differential diagnosis between cancer and chronic peptic ulcer. 

(6) Changes in motor function vary according to the parts of the 
stomach invaded by the growth, and have just been discussed. A more 
detailed description of pyloric obstruction is given in another part of 
this volume. 

Blood in Stomach Contents.—Where brought forth in large quan- 
tities, blood may be macroscopically visible, appearing as free frank 
blood, or more frequently may have the well-known ‘‘coffee ground’’ 
appearance, especially when the hemorrhage is slighter and slower and 
the blood becomes coagulated and has time to intermix with the stomach 
contents. Blood often appears, however, in minute amounts, invisible to 
the naked eye and is only demonstrable chemically through the guaiac, 
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benzidin, and other well-known tests. Occult blood in the feces is more 
frequently found in cancer of the stomach than in ulcer. 

RoENTGEN EXAMINATION.—The roentgenological evidence and diag- 
nosis of gastric cancer are fully discussed in the chapter by Dr. F. H. 
Baetjer (Vol. VII, pp. 241-284). The x-ray is not an infallible means 
for early diagnosis, but together with the history and the laboratory 
reports, it usually completes the evidence in the primary type of gastric 
cancer. But in postulcerous cases differential diagnosis by the x-ray is 
very difficult in the earliest stages. It is the author’s experience that 
tumors in the body of the stomach may attain even a large size without 
becoming distinctly visible under the x-ray, and not infrequently the 
growth is much more extensive than indicated by the roentgenogram. 
When negative x-ray findings contradict strong clinical and laboratory 
evidence, the patient should be kept under close supervision and the 
roentgenographic examination repeated at intervals until the case is 
cleared up. Positive x-ray findings in early or‘in doubtful cases always 
call for exploratory incision. 

Differential Diagnosis——The data above mentioned as associated with 
a typical advanced case are, taken collectively, so characteristic that, 
when for the most part present, they make the diagnosis unquestionable. 
The only conditions closely resembling such an advanced type typical 
cancer are sarcoma, massive benign tumors and syphilis. The differen- 
tiation of these from cancer, is discussed in their respective chapters. 
Frequently, however, a few or even most of the characteristic data may 
be absent and it may be impossible short of laparotomy with histological 
examination of the tumor to establish the correct diagnosis within a 
brief period of observation. 

The great importance of the histological examination cannot be 
sufficiently emphasized. There is so much at stake concerning the prog- 
nosis, the correct operative procedure, the attitude of those closest to 
the patient and, last but least, the surgeon’s reputation, that a histo- 
logical examination should always be demanded, be the surgeon ever s0 
experienced and skillful. Instances can be multiplied where the oper- 
ative diagnosis of cancer, Dased upon the presence of a very hard and 
large tumor mass, was refuted by the subsequent career of the patient, 
or by the report of the histologist or serologist. On the other hand, 
post-mortem examinations and exploratory laparotomies have sufficiently 
often disproved the presumptive diagnosis made by the internist of an 
‘unquestionable case of cancer of the stomach.’ 

For the purpose of simpler discussion, we may divide the differential 
diagnosis into cases in which, a palpable tumor mass is absent, and 
those in which it is present. 

Cancer WirHovut Tumor.—In the absence of a palpable tumor there 
will be difficulty in distinguishing between cancer and other gastric 
conditions associated with marked diminution or complete absence of 
normal gastric juice, viz: chronic gastritis (simple, hemorrhagic and 
syphilitic) ; benign (functional) achylia gastrica and pernicious anemia. 
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DIFFERENTIATION FROM CHRONIC GastTritis.—The fact that a 
catarrhal state almost always accompanies cancer, may at first give rise 
to.some speculation when one encounters a gastritis in an individual 
within the cancer age. In both diseases test meal examination reveals 
@xeessive mucus and diminished gastric acidity. Here the present, and 
more.so the previous histories are of prime importance. There is the 
same lack of appetite, especially the aversion to meat, similar dyspeptic 
complaints. (gas pressure, bloating, belching and nausea). As a rule 
thése Last are constant in cancer and have only recently evidenced them- 
selves, whereas in gastritis they are of long duration and follow only 
upon‘or are more pronounced after the ingestion of food. 

In eancer there is, too, a stronger suggestion of a serious constitu- 
tional disease., The point tenderness in the latter affection is local, while 
in benign gastritis, the tenderness, if present at all, is diffuse over more 
or less of the gastric area. Blood is present, too, in hemorrhagic gas- 
tritis and hence the differentiation is much more difficult. In the early 
stages it may in fact be impossible. Later still the differentiation be- 
comes more decided, owing to the development in cancer of a tumor or a 
local resistance with tenderness, of a Wolff-Junghan’s reaction, of lactic 
acid, blood, ete. The x-ray findings are of course essentially different 
and should readily clear up the differential diagnosis. 

Benign (Functional) Achylia Gastrica.—This is differentiated from 
cancer by a longer history, better physical well-being, absence of real pain 
and better appetite. There is a tendency to diarrhea and other intestinal 
disturbances in benign achylia. In cancer vomiting is common; in 
benign achylia rare. The tongue is coated, the breath foul and the gums 
usually in poor condition in cancer; in benign achylia gastrica the 
mouth conditions are normal, As a rule the stomach content and feces 
in benign achylia lack the presence of blood so characteristic of cancer ; 
lactie acid, too, is absent and the Wolff-Junghan’s reaction decidedly 
negative. Tumor formation, resistance or decided point tenderness are 
not associated with simple benign achylia gastrica. Finally, the x-ray 
findings are positive and as a rule diagnostic in cancer, while they are 
negative in benign achylia gastrica. 

Pernicious Anemia.—When a characteristic cancer tumor is present, 
the diagnosis is very evident. But in the absence of a palpable tumor, 
the differential diagnosis, especially from an early cancer, at times 
may be most difficult or even impossible. With a characteristic blood- 
picture of pernicious anemia on the one hand, or a positive Roentgeno- 
gram of cancer on the other, the diagnosis is easily cleared up. But 
frequently these findings are atypical and the problem becomes more 
difficult. For while the anemia in cancer, even when profound, is always 
of a secondary type, definite criteria of primary anemia at times are 
lacking in cases of pernicious variety. The writer has encountered cases 
where only the autopsy or exploratory laparotomy gave the correct solu- 
tion. Cancer cases with very few exceptions markedly and progressively 
emaciate, while in pernicious anemia even to ezitus the patient usually 
remains relatively stout. In pernicious anemia, too, a complete achylia 
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of the benign type is almost invariably present, and what has been men- 
tioned under benign achylia in regard to the differentiation of the 
stomach content applies equally well here. The presence of any diag- 
nostic tumor fragments in the vomitus or the stomach content at once 
clears up the diagnosis. 

CANCER WITH Tumor.—The presence of a tumor, definitely proven 
to be gastric, is the most important physical sign of cancer. When asso- 
ciated with marked emaciation cachexia and upon the characteristic 
laboratory and x-ray findings, the diagnosis becomes almost a positive 
one. It should be born in mind, however, that any variety of intra- 
gastric tumor and also some extragastric ones that cause pressure upon 
the stomach, may give rise to almost identical physical phenomena, so 
that a differential diagnosis may be extremely difficult or even impos- 
sible, without resorting to exploratory incision or autopsy. Even in the 
last, eventually we may have to await histological determination. 

The author has found repeated and carefully carried out study of the 
gastric contents to be of greatest value in the differentiation of gastrie 
cancer from other intra- and extra-gastric tumors. While it is true that 
all the so-called specific criteria for gastric cancer from which so much 
was hoped for have definitely failed, we must remember that many of 
them possess diagnostic values of relatively high degree. Thus, the 
presence of lactic acid, the finding of strongly positive reactions for 
eancer ferment (Wolff-Junghan’s, Solomon’s, Gluzincki’s, ete., test), 
occult blood in the stomach contents and feces, ete., strongly favor the 
probably presence of a gastric cancer. It is obviously impossible, where 
proper laboratory facilities are not readily available, and indeed un- 
necessary, even when these are at hand, to carry out even a majority of 
these specific tests. The author has almost entirely discontinued tests 
carried out with difficulty and finds that sufficient diagnostic aid in the 
average case can be obtained through careful observation of the gross 
appearance of the stomach contents. Ordinary microscopic examination 
and simple chemical tests. The necessary details have already been dis- 
cussed under laboratory findings. Lactic acid is the best known chemical 
characteristic of cancer, but the author regards a positive Wolff-Jung- 
han’s reaction as the most dependable sign in the differentiation of a 
malignant achylia from a benign one. 

Extragastric conditions presenting tumors simulating cancer of the 
stomach include cancer of the liver, pancreas, duodenum, peritoneum 
and mesentery, enlarged lymph glands and aneurysm of the abdominal 
aorta. The limitations of space prevent any detailed discussion of their 
differential diagnosis. 

In most instances the location and general characteristics of the 
tumor, together with all the important facts deduced from the history, 
physical, laboratory and especially the x-ray examination ‘Will ‘enable 
us to readily decide the intra- and extra-gastric nature of a tumor. Natur- 
ally, a gastric tumor will be restricted in its location to the confines of 
the stomach itself. This organ, as we have learned ‘from roentgenology, 
presents the greatest variations in position, size, shape and mobility. 
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That fact should always be borne in mind when we meet a palpable 
tumor of the upper or mid, and occasionally, too, of the lower abdomen. 
The gastric region involved by the growth largely determines its location 
in the abdomen. Thus, pyloric tumors lie to the right of the midepigas- 
trium, usually just below or even behind the liver, and are therefore only 
partially or not at all palpable. Unless adherent to the liver, they do not 
move with respiration. If, however, the stomach is ptosed, they, too, 
may come to lie quite low down and be palpable in their entire extent. 
Tumors of the greater curvature and of the body of the stomach are 
found within the median area of the abdomen, above or below the umbili- 
cus. They are readily palpable unless limited to the posterior wall, in 
which case they are usually entirely inaccessible to the touch, especially 
in a filled state of the stomach. In the fasting stomach, tumors of the 
posterior wall, may rarely manifest themselves as an indefinite resist- 
ance. Since the cardiac half of the lesser curvature and the upper 
portion of the body of the stomach lie high up behind the left lobe of 
the liver, tumors limited to these parts are almost entirely inaccessible 
to palpation excepting when very large, or in conditions of marked 
stomach ptosis. When felt at all, it is only upon very deep inspiration 
and then high up behind the left costal arch. Growths at or near the 
cardia are never accessible to palpation. 

Information of more or less value for the correct localization of a 
gastric or extragastric tumor may be gained through inflation of the 
stomach with air or carbon dioxide. This method, according to Boas, 
causes the stomach to rotate upon its long axis, the greater curvature 
passing forwards and the lesser one backwards. Thus, pyloric tumors 
move further to the right and upwards or downwards; those of the 
lesser curvature move more deeply backwards into the abdominal cavity, 
while those of the greater curvature pass forward. These last, as well 
as those on the anterior surface of the stomach, then seem larger than 
before, although their borders are less distinct. Tumors of the liver are 
pushed upwards and towards the right, the edge of the liver becoming 
more palpable. Pancreatic growths, enlarged peritoneal glands and 
other tumors lying behind the stomach disappear entirely; Splenic 
tumors, unless fixed through adhesions, are pushed to the left or 
downwards and those of the transverse colon and of the omentum pass 
downwards. 

In the average case a detailed study utilizing the diagnostic criteria, 
as above elaborated, pertaining to the history, the physical and laboratory 
findings and wherever possible, combined with a competent roentgeno- 
logical examination, will readily suffice to establish a definite diagnosis 
for or against the presence of a gastric cancer. Occasionally an ex- 
tremely atypical ease will be encountered, that will baffle the skill of the 
most experienced and expert investigator, and a correct diagnosis will 
be impossible short of surgical and perhaps, too, of histological investiga- 
tion. Between these extreme types one not infrequently meets with a 
case that puzzles the average investigator. Here clarification of the 
situation can be arrived at only through most painstaking attention to 
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every diagnostic detail, coupled with intelligent application of past 
experience, bearing well in mind all conditions that may possibly fit into 
the clinical picture. | 

Complications.—Aside from the usual migration through the lymph 
channels and less frequently through the blood to neighboring and 
remote parts, there follow adhesions to or direct extensions into the 
liver, pancreas, gall-bladder and other adjacent viscera. More rare are 
massive hemorrhages and acute or slow perforations into the peritoneal 
or pleural cavities, with formation of perigastric abscess, sulphrenic 
abscess and pyohemothorax. 

Treatment.—Curative.—All other methods of treatment including 
the specifics having proved futile, our only hope of prolonging life and 
effecting cure is in gastrectomy. All authorities insist upon early oper- 
ation, but the postoperative statistics will improve greatly when surgery 
is more often resorted to before the diagnosis has attained a fatal clear- 
ness. To await for absolute certainty till we are confronted by a 
malignant tumor may occasionally avert an unnecessary operation, but 
it unfortunately works havoc on the side of sacrificing possible salvage. 
After we have the classical signs of cancer—a palpable tumor, obstruc- 
tion, food remnants, deformities or muscular deficiencies revealed by 
the radiographer, Boas-Oppler bacilli—the surgeon generally finds a 
hopeless state of affairs because of extensive metastasis, adhesions to 
inoperative organs, the patient’s inability to withstand the shock and 
the like. The outcome is of course always dependent upon the variety, 
situation and extent of the tumor, but since the only alternative is a 
mortality of 100 per cent. the patient has nothing to lose by prompt 
operation at the very earliest moment that a reasonable suspicion of 
carcinoma is entertained. Then there is at least a chance that surgical 
skill ean make a wide removal which includes every trace of cancerous 
tissue. 

Recently deep x-ray therapy has been advocated for the prevention 
of recurrence in radically treated cases through the destruction of pos- 
sibly unremoved malignant cells. This procedure while very promising 
must be regarded as still sub judice. 

Pa.LIATIvVe.—In advanced cases with cardiac obstruction, gastrostomy, 
with subsequent direct feeding may require consideration and in pyloric 
obstruction possible gastroenterostomy. But since patients with ad- 
vanced cancer stand surgical shocks very poorly, it is usually better not 
to subject them to the hazard of operation. The author’s experience is 
that these hopeless cases live longer and more comfortably under a 
strictly medical treatment consisting of cheerful surroundings, proper 
diet, gastric lavage and symptomatic medication. While the physician 
must of course tell some member of the family what the ailment is, it is 
unjustifiable cruelty to let the patient know the truth about it. The 
sufferer should be cheered up by an optimistic diagnosis, prognosis and 
explanation of all his symptoms, and should be encouraged to go about 
according to his past habits so long as his condition permits. When 
there is no mechanical interference with the passage of food, the diet 
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should be as liberal as the appetite and the powers of assimilation allow, 
In early cancers, either primary or postulcerous, the appetite is fre- 
quently surprisingly good. Usually the diet should be liquid or semi- 
solid; meats and notoriously indigestible foods as well as overeating 
should be avoided; mild condiments and dainties to stimulate appetite 
are useful. In very advanced cases it may be necessary to supplement 
nutrition with rectal alimentation. Experience has taught the author 
to abandon the old-time food enemas, as they are poorly absorbed and 
make the patient uncomfortable. Plain saline, sodium bicarbonate or 
glucose (4 or 5 per cent.) solutions by the Murphy drip method, or 
whiskey in doses of 1 to 5 ounces of water, injected slowly into the 
rectum, are decidedly preferable. Topical application of fomentations, 
the hot water bag or the electric pad, have a soothing effect. 

Gastric lavage is indicated primarily in pylorie obstruction. It is 
also useful where marked accumulation of mucus in the stomach inter- 
feres with appetite and digestion. For this purpose saline or mild 
alkaline solutions are employed, but lavage should not be done daily as 
it tends to exhaust the patient. The appearance of free blood either 
spontaneously or upon lavage is a definite counter indication to further 
lavage. 

The medicinal treatment should be symptomatic. The so-called 
‘*stomachics’’ the time-honored ‘‘vegetable bitters’? coudurango, cin- 
chona, etc., as well as drugs such as orexin, orthoroform, valerian, cerium 
oxalate and ethereal spirits have proved absolutely worthless. Short of 
opiates the pain is best relieved by anesthesin, chloroform water and 
validol. The following prescriptions are frequently useful: 


Anesthesini, grains i-ii (.065-.180 gram). 
Cerii oxalatis, grains v (.324 gram). 
Bismuthi subnitratis, grains x (.65 gram). 
M. Ft. pulv. No. 1. One every 3 or 4 hours as required. 


Or 


Cocaine hydrochloratis, grain 4% (.0216 gram). 
Bismuthi subnitratis, grains x (.65 gram). 
Aque chloroformis, f 3i (3.75 «@.c.). 

M. Shake. Take every three hours until relieved. 


Dilute hydrochloric or phosphoric acid (5 to 10 minutes before or 
after meals) may help to improve the appetite. When the suffering 
becomes intense, which may be quite early in the disease, the resort to 
opiates should not be delayed to the point of heartlessness. Their dis- 
advantage of decreasing appetite, increasing exhaustion and clouding 
mentality is offset by the saving in wear and tear on the patient, the 
relief from intolerable pain by quiet sleep, and by the mental euphoria. 
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One should, of course, begin with the smallest effective dose and increase 
it only as the patient’s needs demand. 

By mouth, morphin sulphate may be given in from \% to % grain 
‘(.0081 to .03824 gram) doses, or deodorized tincture of opium in doses 
from 5 to 10 minims (.3 to .6 ¢.c.); also codein sulphate or phosphate in 
doses of from % to 2 grains (.0162 to .13 gram). Oral administration 
should, however, be reserved for cases without marked vomiting or 
pyloric obstruction. ; 

Per rectum, suppositories of codein, 1 to 2 grains (.0324 to .13 gram), 
plain or with the addition of 5 grains (.324 gram) of aspirin, seem to 
act better than morphin. The extract of opium (% to 2 grains), with 
or without the addition of extract of belladonna (14 to % grains, .0216 
to .0824 gram), is also frequently employed in suppository form. 

Hypodermatically, morphin may be given (1/6 to 1 grain, or even 
more in emergency conditions), or codein sulphate or phosphate (™% to 
2 grains). 


Prognosis.—Despite numerous claims from various sources, the ac- 
cepted opinion of the medical profession to-day is that gastric cancer is 
curable alone through surgical means, and then only under most favor- 
able conditions of location and extent. Cases of spontaneous recovery 
are occasionally mentioned in the literature, but they lack authentic 
verification of diagnosis. Naturally, the earlier the surgical procedure, 
the better the chance for radical removal and cure. Tumors at or near 
the pylorus, or in the body of the stomach, on or near the greater 
curvature, are the most favorable for total extirpation, while in those 
at or near the cardia, radical removal is impossible. In cancer of the 
lesser curvature, not only are the symptoms for a longer time masked, 
but here, too, there is a greater tendency to secondary glandular involve- 
ment, thus decreasing the chances of radical removal. 

The duration of unoperated cases varies from three months to two 
and one-half years, the average being about one year. On the other 
hand, Weil, of the Breslau Clinic reports non-recurrence for as long as 
twenty-one years after operation upon histologically confirmed gastric 
cancers, the Mayos, fifteen years, while the author has observed and re- 
ported 2 cases that have remained well five years, and a third one almost 
eleven years to date after radical operation. 


Pathology.— The limitation of space precludes a detailed discussion of 
the pathological features of cancer of the stomach, which are of special 
interest only to the pathologist. For details of a pathological nature, 
the reader is referred to any standard work on pathology. The most 
common varieties of gastric cancer are the adenocarcinoma, the gela- 
tinous or colloid, the medullary, the scirrhous and the selerosing pyloric 
and diffuse fibrocarcinoma. Of these adenocarcinoma is the most frequent 
variety. It may form a solitary or a multiple tumor mass. It begins as 
a flat thickening of the mucosa which later may assume a polypoid form, 
though more frequently it ulcerates. 

Gelatinous carcinoma favors the pylorus. It simulates adenocar- 
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cinoma, but is characterized by the production of a serous mucus which 
distends the alveoli, breaks them and infiltrates the connective tissues. 


Scirrhus carcinoma in its severest form is the most extensive and 
metatastic type of gastric cancer, often attacking the entire stomach. It 
favors the lymph nodes and evidences itself by a diffuse thickening of all 
the coats and a cicatricial contraction of the stomach; it has a leaser 
ulcerative tendency than the other varieties. The hardness of this type 
of growth results from the large amount of connective tissue and rela- 
tively few cells. 


Medullary carcinoma presents soft, spongy, greyish or yellowish white, 
fungoid masses that project above the mucous membrane. This form is 
very rich in blood-vessels and tissue cells and relatively poor in con- 
nective tissue. Hence it bleeds and ulcerates readily; moreover it has 
a tendency to early metastasis. 


Sclerosing pyloric and diffuse fibrocarcinoma gives the so-called 
leather-bottle stomach, linitis plastica. The submucosa is chiefly affected. 


SARCOMA OF STOMACH 


Definition.—Gastric sarcoma is a primary or a secondary tumor which 
develops from connective tissue, smooth muscle fibres, lymphoid nodules 
or endothelial cells and subsequently invades and destroys other parts 
of the stomach. Unlike carcinoma, it is a non-epithelial neoplasm. 


Etiology.— Nothing is known regarding the cause of sarcoma, Specu- 
lation here is even more fruitless than in the case of carcinoma, as 
sarcoma does not involve the mucous membranes in the beginning, so 
that trauma or irritation are excluded as possible causative factors. 
Though essentially a disease of children and young adults, available 
statistics indicate that primary sarcoma seldom attacks the stomach 
before the fourth decade of life and is most frequently found in that 
organ between the ages of fifty and sixty. The youngest recorded case 
was in a child three and one-half years of age and the oldest in a man 
of ninety-one. It appears with equal frequency in both sexes. Sarcoma 
forms five to eight per cent. of all primary malignant tumors, and from 
reports it appears that one-fourth of one per cent. of all sarcomas 
occur in the stomach. It must be remembered, however, that many cases 
diagnosed as carcinomas undoubtedly really were sarcomas; thus Perry 
and Shaw proved histologically that in a series of fifty cases classified 
in Guy’s Hospital as cancers, four really were sarcomas, 


Symptomatology and Diagnosis.—Active gastric symptoms may be 
lacking throughout the entire course, or at least until the process is far 
advanced. This arises from the fact that the mucosa is not involved and 
that there are usually no obstructive changes. In other cases the pre- 
dominant signs and symptoms are those due to complications or to 
secondary changes in the growth itself, and these have given rise to 
most of the errors in diagnosis, When gastric symptoms 2ppear, they 
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vary from the mildest expression of dyspepsia to the severest manifes- 
tations of gastric cancer. No definite diagnostic criteria can be set forth. 
A tumor may or may not be present. Such a tumor is indistinguishable 
from cancer (q. v.). Correct diagnoses have almost always been made 
only after direct exploration. In a few instances a diagnosis was ven- 
tured after examination of tumor particles obtained from stomach 
contents, or after excision of a metastatic growth in the rectum, skin, 
glands, etc. Even the latter may, however, be misleading because of the 
possible intercurrence of cancer elsewhere in the body. In other words, 
even the demonstration of either sarcoma or carcinoma in another organ 
is no definite indication that the stomach condition is in correspondence 
therewith. 

The first question which arises when a malignant tumor has been 
found is whether we are dealing with cancer or sarcoma. Both neo- 
plasms have many characteristics in common, such as the ear-marks of 
malignancy (see section on Gastric Cancer), the alterations in gastric 
structure and functions, the occurrence of hemorrhages, metastases, 
splenic tumors and febrile states. Since cancer, however, arises from 
the epithelium, the mucous membrane is always affected, while in sar- 
coma it is usually not involved or, if so, only secondarily through pres- 
sure or erosion. Symptoms of secretory disturbances are therefore more 
typical of cancer and are not among the diagnostic criteria of sarcoma. 
Cancer is more frequently located at the orifices and in the body of the 
stomach; sarcoma more often along the curvatures; hence cancer is 
more apt to be associated with obstructive manifestations (stenosis). 
Matthes states that in diffuse lymphosarcoma on the other hand, the 
absence of stenosis or the presence of distention is a useful diagnostic 
indication, more particularly when the tumor is plainly palpable as a 
large growth. According to Haudeck, sarcoma does not develop into 
the interior of the stomach and makes no filling defect; in other words, 
the stomach presents a rigid wide lumen with constant dilatation. Where 
pyloric obstruction is present in sarcoma, it is usually a late complication 
and due to massive infiltration of the stomach walls rather than to a real 
pyloric stenosis. 

Complications.—Sarcoma spreads chiefly through the blood vessels. 
The local complications may be perforations (in six to eleven per cent. 
of the cases, depending upon the seat of the sarcoma) and bleeding from 
large vessels (relatively rare). Metastases into remote organs are late 
and are more frequent with the round-celled type, and least frequent 
with the endotheliomas. 

Treatment.—Surgery is the only therapeutic resource. It should be 
attempteed even where the diagnosis is doubtful. Resection should be 
made far into the healthy tissues. As in cancer, deep x-ray therapy may 
be tried postoperatively to prevent recurrence and also in inoperable 
cases. This procedure is still too recent for proper evaluation. 

Prognosis.—The round-celled are the most malignant and the spindle- 
celled the least malignant types. The average duration of untreated 
round-celled sarcoma is reported to be about fifteen months; that of 
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spindle-celled twenty-four to thirty-two months. The earlier the removal 
the less the chance of recurrence. Even the most prolific varieties, 
lympho- and fibro-sarcomas, are less apt to recur after operation than in 
the case of cancer. 

Pathology. According to their tissue origin, sarcomas form respec- 
tively true fibrosarcomas, leiomyosarcomas (malignant leiomyoblastomas), 
lymphosarcomas (malignant lymphoblastomas, Hodgkin’s disease), and 
endotheliomas. According to their cellular structure, they are classified 
as small and large round-celled and small and large spindle-celled sar- 
comas. They may occur as nodular or diffuse hard flat tumor masses 
within the wall of the stomach, or as polypoid-shaped projections from 
the wall of the stomach into its lumen or into the greater or lesser 
peritoneal cavity. Their size may vary from a minute nodule to an 
enormous mass weighing, as in Baldy’s case, fifteen pounds and almost 
filling the peritoneal cavity. 


BENIGN TUMORS OF THE STOMACH 


Definition.— Gastric benign tumors are circumscribed enlargements 
of normal glandular or cellular tissue elements. They may originate in 
any of the layers of the stomach and remain restricted to such layers 
or spread therefrom. Their growth is slow and they have no tendency 
to form metastases or to recur after removal. 


Etiology.—The cause or causes of these tumors are still undeter- 
mined. The occurrence of mucous polyps has been ascribed to chronic 
alcoholism, chronic gastritis, atheroma of the gastric vessels and other 
chronic nutritional disturbances of the mucosa, but proof is still lacking 
that any one of these is a definite cause. 

FREQUENCY.,—Primary benign growths of the stomach are relatively 
infrequent. Eusterman and Senty, writing from the Mayo clinic, state 
that benign tumors constituted only 1.3 per cent. of all the 2,168 gas- 
tric tumors that came to operation between the years 1907 and 1921. 
This does not, however, indicate the actual ratio between benign and 
malignant tumors, as many cases of benign tumors undoubtedly were 
misdiagnosed as malignant ones and therefore regarded as inoperable. 
Ebstein found mucous polypi in the stomach at fourteen out of 600 
autopsies, and this affords a clue as to how often the condition probably 
remains unrecognized. 

Symptomatology and Diagnosis—Depending upon the site, size and 
nature of the growth, the clinical picture ranges from euphoria with 
complete absence of gastric symptoms to an extreme state of suffering 
closely simulating cancer, for which disease these benign growths are 
so generally mistaken. Intramural growths not near the pylorus may 
be almost symptomless, though the very large ones—usually palpable 
through the abdominal parieties—may show themselves through a sense 
of epigastric weight and dragging with dyspeptic manifestations, loss of 
appetite and weight, anemia and even pain. With a growth situated 
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in the pyloric region, especially if pedunculated, active dyspeptic symp- 
toms are more frequent. Growths of this kind tend to prolapse into 
this opening and cause partial or complete obstruction with correspond- 
ing physical disturbances—gastric distention, food retention, gastrosuc- 
corrhea and peristaltic rigidity. Frequently the vomitus contains blood. 
The obstruction, usually the first active manifestation of the disease, 
occurs through a ball valve action and in most cases is only temporary, 
the tumor falling back into the stomach and a period of quiescense ensu- 
ing, followed by new attacks of acute obstruction until death or opera- 
tive interference occurs. Hemorrhage is a frequent symptom of tumor 
involving the mucous membrane, and is due to excessive vascularity 
of the growth or the surrounding mucosa, or to vascular erosion through 
ulceration or sloughing. Blood may be visible or occult in the stomach 
contents or stools. <A relatively large number of benign tumors with 
ulceration present a clinical picture of peptic ulcer, for which condi- 
tion they’ have frequently been diagnosed. Gastric secretion and mo- 
tility should be normal where the mucous membrane is not involved 
and where there is no plvoric obstruction; otherwise, there may be 
an achylia, associated particularly in mucous polyps with an excessive 
production of peculiar mucus, resembling egg-white, such as might be 
expected with great multiplicity of goblet cells. Such a finding in the 
stomach washings should, as pointed out by Myer, arouse a suspicion 
of polyposis. The one sure means of establishing the diagnosis is, of course, 
the accidental finding of a tumor fragment in the vomitus, stomach wash- 
ing or feces. 

Aside from a lack of familiarity on the part of the profession with 
these conditions, the reason why these cases are so rarely correctly diag- 
nosed and remain unrecognized, or afford operative or postmortem sur- 
prises, is that a shadow defect revealed by the x-ray is promptly assumed 
to be that of an ulcer or cancer. The first publication on the radio- 
logical diagnosis of benign tumor of the stomach, without prior finding 
of tumor fragments in the stomach washing, was that of the writer in 
1916. Careful search of the literature fails to show a prior report of any 
ease in which the diagnosis of benign tumor was made before operation 
purely on the roentgenological evidence alone. Since then, Holmes, 
Merrill, Carman, and Bryan have reported benign tumors preoperatively 
diagnosed in this way. 

The Mayo Clinic report, cited above, describes 27 cases only 2 of 
which the benignancy of the tumor appears to have been radiologically 
recognized prior to operation. This is all the more surprising because 
some of the plates (Figs. 3, 5 and 7), which are reproduced with the 
paper quite strongly indicate a benign tumor. (Fig. 195 in Carman’s 
book, though typical of a benign tumor was diagnosed and operated on 
for carcinoma of the stomach in 1919.) Surely the subject is of 
sufficient importance to engage the more earnest attention of the pro- 
fession that we may not continue to condemn as having inoperable 
cancers, those patients who would be saved by a timely exploratory 
gastrostomy and the removal of a benign tumor. While experience is 
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hydatid, blood, lymphangiomatous or chylous cysts, and cysts formed 
through the degeneration of new growths. 


TUBERCULOSIS OF THE STOMACH 


Definition—An ulcerative or inflamatory granulomatous process due 
to primary or secondary tubercle bacillus infection of the stomach. 


Etiology.—Gastric tuberculosis may be primary or secondary. The 
great majority of cases are secondary. In 1913, Zesas reported on 
primary cases from the literature, a large number of which are beyond 
question. Why does tubeculosis infection occur so rarely in advanced 
pulmonary patients who are constantly swallowing sputum containing 
enormous quantities of tubercle bacilli, while ordinary peptic ulcers due 
to streptococei are so common? As ig shown by the work of Frank, 
Strauss, Wuerz and Fischer, the acid gastric juices afford little, if any, 
protection against the tubercle bacillus, which is acid-fast. The 
probable explanation is that the streptococcus is a.,rapidy growing organ- 
ism, so that stomach motility does not prevent its settlement, while the 
extremely slow-growing tubercle bacillus cannot obtain lodgment and 
form colonies under such unfavorable conditions, if the stomach lining 
is intact. That intestinal tuberculosis is so much more frequent is un- 
doubtedly due to the fact that the tubercle bacilli can remain in the 
intestine a far longer period of time, particularly in wall-adherent par- 
ticles of feces, and can gain entrance at inflamed or eroded spots. EHisen- 
hardt, in 1,000 autopsies found 566 secondary intestinal tuberculosis, and 
only one of gastric tuberculosis. Glaubitt, in 2,237 autopsies on tuber- 
cular individuals, found gastric tubercular conditions 47 times; Sim- 
monds in 2,000 similar autopsies, only eight times and Gossmann 18 cases 
in 2,360 autopsies. 


Secondary gastric tuberculosis may also occur by transmission 
through the lymph or blood channels, particularly in cases where the 
lesion is on the peritoneal surface. -Arloing, on the basis of his ex- 
perimental investigations, regards this as the commonest mode of in- 
fection. He found that every time he injected tubercle bacilli into the 
blood stream, he produced ulceration of the gastric mucous membrane, 
while the introduction per os did not cause an infection.* Apparently, 
gastric tuberculosis occurs slightly more often in males and favors the 
ages between fourteen and twenty-eight years. The belief long held 
that cancer confers immunity against tuberculosis is no longer tenable 
in view of numerous observances of the coexistence of both diseases in 
the same individual. A case illustrating this is published by Simmonds ; 
here cancer had existed before the tubercular process was observed. 
Lyle reported another interesting case in 1913 with a summary of re- 
ported cases of combined tuberculosis and cancer of the stomach. 


* Unfortunately Arloing’s original publication is not accessible to the writer. 
The above citation is from Spengler and Zesas who fail to state whether the ex- 
perimental ulcers were proven tubercular or not, a most important point. 
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Exogenous Causes.—Infected food, meat, milk and butter are as- 
signed by some as definite sources. Zesas carefully reviews this question 
with detailed citations of published laboratory investigations and case 
reports. Tubercle bacilli have been repeatedly found on the lining of 
normal stomachs, and must have reached there through the mouth. 
Hisenhardt found that the process of pickling does not kill the tubercle 
bacillus. 


Symptomatology and Diagnosis——There are no pathognomonic symp- 
toms of the gastric tuberculosis. The disease is seldom correctly diag- 
nosed before operation or autopsy. The ulcer types closely simulate 
those of ordinary peptic ulcer, although they are apt to be much more 
painful, and appear to have a lesser tendency to perforation, bleeding 
or healing. Tuberculous tumors have usually been mistaken for cancer, 
since both types of diseases have many manifestations in common. In 
both the clinical history is short and marked by emaciation, vomiting, lack 
of appetite, progressive weakness, and increased dyspepsia after solid 
food. The gastric contents in tuberculous tumor very frequently show 
absence of hydrochloric acid and the presence of lactic acid, as well as 
of occult blood, coffee-ground sediment and stagnation of contents. The 
x-rays, too, may show shadow-defects like those of cancer. A diagnostic 
point is that the period of predilection for cancer is after the age of 
forty, while that for gastric tuberculosis is before thirty. While a posi- 
tive diagnosis of gastric tuberculosis can only be made from direct, gross 
or histological inspection, the clinical picture of the tumor variety of the 
disease is one demanding surgical exploration. If symptoms of gastric 
ulcer, pyloric stenosis or cancer are present in a patient with tuber- 
culosis of some other part of the body, the probability that the gastric 
lesion is tuberculous, rather than otherwise, should always be borne in 
mind, 


Complications.—These have in large part already been discussed. 
They include hemorrhage from erosion of gastrie vessels, perforation, 
partial or complete, (the former is frequent, but the latter rare, because 
of reactive peritoneal thickening) perigastric adhesions, which may be 
slight or be extensive enough to form tumor masses and even to cause 
partial or complete stensis of the stomach, especially at the pylorus; 
gastro-duodenal fistula from rupture of a caseated focus (Mathieu and 
Remond) and lymph gland enlargement. This last is almost always 
present with a tubercular process. It may be slight but often is very ex- 
tensive. When involving the pyloric or duodenal regions, it can also 
cause obstruction of the lumen. 

Treatment.—This should be directed not alone to the gastric lesion, 
but also the underlying specific causative factor must be recognized. 
In addition to the customary medicinal or surgical treatment for the 
relief of the gastritis, ulcer, obstruction, tumor mass, ete., consideration 
and employment of available general and special therapeutic measures to 
combat the tuberculosis must be restored to. These last are described in 
fullest detail in Vol. II of this work. Attention is directed especially to 
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the rules and precautions to be followed in the use of tuberculin for 
therapeutic and diagnostic purposes. 

Internal measures should be given first trial in the gastritis and 
‘uncomplicated ulcer cases, following along the routine lines of lavage, 
diet, rest, drugs, etc., as discussed elsewhere in the chapters devoted to 
those conditions. Advanced cases, as well as those in which surgical 
procedures are too hazardous, must be left to the internist for such re- 
lief as can be given. Surgery is especially indicated for obstructions, 
tumor masses, lymphadenitis, adhesive peritonitis and for ulcerous con- 
ditions that have resisted internal therapy or that are associated with 
recognized surgical complications. 

Prognosis.— Unfortunately, sufficient data are at present not available 
upon which to base a correct opinion as to the real value of local and 
general internal measures, even in milder types of gastric tuberculosis. 
On the other hand, enough eases have been reported to fully justify the 
conclusion that timely and proper surgical intervention has proven of 
the greatest benefit, and, in those desperate conditions so closely simulat- 
ing cancer, even life saving. 

Since, however, the great majority of cases are suffering also from 
tuberculosis elsewhere, especially in the chest and intestines, we must 
recognize that except in the strictly primary types the cure of the 
local gastric lesion is by no means a cure of our patient. Due consider- 
ation and treatment must also be given to these tubercular conditions in 
other parts of the body. Upon their existence and amenability to re- 
lief or cure will depend the ultimate outcome of the case. As long as 
they persist they remain a menace to reinfection of the stomach. 

Pathology.—Gastric tuberculosis manifests itself anatomically as ul- 
cer, miliary tubercle, tumor-like masses and perigastric processes. In 
all types, the pyloric region is the seat of predilection. The explana- 
tions advanced for this are the relatively greater activity of this part, 
its susceptibility to traumatism, and hence to even slight degree of infec- 
tion. Virchow, Rokitansky, Klebs and other adherents of the lymhogeneus 
theory of infection are of the opinion that the greater supply of lymph’ 
follicles in this region is the cause. The greater curvature is the part 
next most frequently affected. 

(1) Ulcers.—These are generally single, occasionally multiple. They 
are mostly round or slightly oval, their borders being irregular, fissured 
and undermined, and occasionally they have miliary nodules or papil- 
lary protrusions at their periphery. Miliary tubercles also oceur in 
the serous coat opposite the ulcer. The ulcers usually extend only to 
the submucosa and seldom involve the muscular layer. Their base is 
grayish-red or pale and | deere often caseous. Microscopically, giant 
cells, tubercle bacilli and, at times, necrotic foci have been found in the 
periphery. -Endarteritic and endophlebitic conditions may prevail. Asa 
rule the ulcers are small sized, but to this there are striking exceptions. 
Thus, Musser reported a tubercular ulcer about three inches long and one 
inch wide, and Baetzner one the size of the palm of the hand. Tuber- 
cular ulcers rarely form scars, but Curschmann, Trilier, and Labadie- 
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Lagrave found scars of this type at autopsy; while Bardasch mentions 
4 cases where new ulcers and scars of ulcers coexisted. 

(2) Miliary Tubercles—These are rare. They appear either as the 
solitary tubercle found on the inner wall of the organ and apparently a 
direct contact result from swallowed tubercle infected sputum, food, etc., 
or else in the form of the well-known multiple miliary tubercle scat- 
tered throughout the organ and assumed by many writers to be a second- 
ary infection through the blood stream. 

(3) Tumor-like Masses.—These result from inflammatory hypertrophic 
and hyperplastic changes to which are added lymphomata, perigastric 
adhesions to adjacent parts and organs and other similar secondary 
pathological involvements. The tumor masses vary greatly in size and 
location and are prone to produce stenoses of the pylorus. Quite fre- 
quently, too, they have been operated on under the mistaken diagnosis 
of cancer. 

Pancet and Leriche described an inflammatory form which they 
called ‘‘tuberculose inflammatoire.’’ This may affect either the epith- 
elium or the submucosa. If the former, a more or less widespread glan- 
dular (adenomatous) proliferation may arise. Involvement of the sub- 
mucosa js productive of a diffuse, hard inflammatory infiltration or of 
a circumscribed tumor mass with stenosis. 

The hypertrophic type of ‘‘tuberculoma’’ of the stomach is rare. It is 
said to favor the younger ages. It is not possible to give a distinct 
pathological picture of the condition. According to Spengler it forms 
an infiltrating annular swelling at the pylorus, which frequently at 
first ulcerates superficially and later progresses to form a real ulcer 
at right angles to the pyloric axis. Nodules are at times found in the 
weer base. 

The hyperplastic form involves the deeper layers of the gastric wall, 
which becomes considerably thickened. On section the cut surface of 
the stomach wall is perfectly smooth, firm and dead white. Microscop- 
ically the diseased tissue shows superficial erosion of the epithelial tissues, 
extensive round cell infiltration (lymphocytes and plasma cells), giant 
cells and at times tubercle bacilli. There is, too, extensive lymph gland 
enlargement along the greater and lesser curvatures of the stomach. 

(4) Perigastric Processes—These have already been mentioned. The 
adhesions may so constrict the lumen of the stomach as to produce even 
a complete stenosis of the pylorus. With extensive adhesions there may 
be a matting together of the stomach and adjacent organs and parts 
into a large irregular and more or less dense and inseparable tumor 
mass. : 
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ATONY OF THE STOMACH 


Synonyms.— Motor insufficiency ; myasthenia gastrica; hypomotility ; 
and gastrectasis. 

Nomenclature.—Some confusion in the terminology of this condition 
will always exist unless one considers all of the etiological factors -in- 
volved. Attention should be drawn to the fact that simple atony of the 
stomach is really not synonymous with gastrectasis or dilatation. It 
must be conceded that a so-called ‘‘primary atony’’ exists, be the con- 
dition temporary or permanent. As a matter of fact, atony of the 
stomach jis always secondary to some cause, be it anatomical, physiological 
or pathological; e. g., a simple atony is extremely frequent where dietetic 
indiscretion follows general fatigue, a condition often commonly known 
as a ‘‘bilious attack.’’ An identical state of affairs occurs often with 
migraine attacks. In such cases temporary fatigue results in some defect 
of the neuromuscular mechanism whereby the function of the gastric 
wall is impaired. Food is retained in the stomach until nature relieves 
the condition by emesis. Physiologically speaking, this is simple atony ; 
there is motor insufficiency, i. e., hypomotility or myasthenia. The 
stomach is not necessarily intrinsically dilated, nor is there any obstruc- 
tion at the pylorus. 
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A similar condition exists during convalescence from prolonged fever 
and in wasting diseases, the only difference being that in these latter 
some dilatation may occur through the longer duration of the etiological 
factors. The ultimate result is merely accentuation of the simpler 
process. Gastrectasis, ji. e., a dilatation of the stomach following these 
conditions, is merely an exaggeration of the original atony, and as such 
is also to be classified as simple or primary gastrectasis in contradis- 
tinction to those cases of secondary gastrectasis where dilatation is due 
to pyloric obstruction. 

General Considerations.—In this connection it is important to recog- 
nize the fact that the human stomach has no defined mathematical 
dimension; that normally one may have a very large viscus, much 
larger than what is accepted to be the normal, and yet the motor and 
secretory functions may be unimpaired. This condition is usually called 
‘‘megalogastria. ”’ 

Size and motor function are not necessarily correlated or inter- 
On the other hand, in the thickset, robust man, the viseus lies high, has a 
very definite relation to his build and his constitution, both as regards 
its shape and size, as well as its position, and even its motor power. Thus, 
the long, lanky person with a general myasthenic typus, will often present 
a low-lying, large and flabby organ, i. e., a potentially atonic stomach. 
On the other hand, in the thickest, robust man, the viscus lies high, has a 

ood tone and is of smaller size. In the former case, the myasthenic 
ndividual, if he be neurasthenic, is certain to have gastric atony on 
the slightest provocation and is a likely subject for gastric neurosis. 
The question is one of constitution or type, to which, as a rule, far too 
little attention is paid. 

Rossi and Zanon have drawn attention to the relation between gastric 
function and splanchnic type, 1. e., the ratio of the size of the abdomen 
to that of the thorax on the one hand and the ratio of the length of the 
trunk to that of the extremities on the other. The so-called ‘‘micro- 
splanchnic’’ individuals are those who are more liable to have a feeble 
muscular tone, and, therefore, a deficient motility. Vagotonic individ- 
uals, on the other hand, are those in whom there is excessive tonic 
innervation or where the sympathetic innervation is diminished. 

Tonicity.—It must be remembered that, physiologically speaking, the 
tone of the stomach responds to pressure or distention, and, therefore, the 
presence of food is a sufficient stimulus to peristalsis, Tonicity is a neces- 
sity for rhythmical movement, and one may readily see by the fluores- 
cence screen how tonic contraction and rhythmical peristalsis disappear 
where general myasthenia occurs. In these cases, so often the central 
nervous system has failed to stimulate tone. Cannon’s work has revealed 
the effects of psychic conditions upon tone. This in itself is a very 
important factor in the explanation of the symptoms of gastric neurosis, 
and motor power is of far more importance in this respect than is secre- 
tion. 

Form and position of the stomach depend upon its tonus to a very 
large extent, and this in turn depends on the vegetative nerve supply. 
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The gastric secretion, again, is largely dependent upon vagus innervation 
apart from hormones. 

Physiology.—The stomach is an automatic organ, the extrinsic nerve; 
being mere regulators of its movements. 

The pyloric sphincter, with its circular fold of mucous membrane, 
shuts off the stomach from the duodenum. During the hours that solid 
food lies in the stomach, some of the thinner particles are expelled at 
intervals, the duodenum being shut off at other times. In other words, 
the pyloric sphincter relaxes periodically. The function of the pyloric 
end of the stomach seems to be to churn, titrate and expel food. Relaxa- 
tion of the sphincter is favored by the presence of hydrochloric acid in the 
stomach. On the other hand, where hydrochloric acid reaches the duo- 
denum, it favors the contraction of the sphincter. The presence then, of 
acid in the duodenum causes closure of the pylorus until the juice there 
is neutralized. | 

The fundus is the reservoir of the stomach, and the food may lie there 
denum, it favors the contraction of the sphincter. The presence, then, of 
stomach is kept in a state of tone during gastric digestion. It is well to 
remember that in the normal stomach there is never an empty space; in 
other words, the stomach closes upon its contents and upon the air in its 
upper portion. 

With reference to dietetic treatment, it should be remembered that in 
the healthy stomach, carbohydrate food passes into the intestines much 
more quickly than do proteins. On the other hand, fats, when alone, 
remain longer in the stomach than any other form of food, and when 
mixed with other foods, they cause delay in expulsion. In the presence 
of subacidity, carbohydrate food leaves the stomach more quickly, while 
the albumin and fatty foods are less effective. 

Absorption in the stomach is slower than it is in the intestines. Among 
the substances that are absorbed in the stomach in a greater or less 
degree are water (very slightly), salt, sugars, dextrine, proteoses, pep- 
tones, and some soluble or liquid substances like drugs, alcohol, ete. This 
is of importance both for diagnosis and therapy. 

Etiology of Simple Atony.—Simple atony, as its name implies, is a 
form of motor insufficiency where the muscle is lacking in tone. Empty- 
ing time is delayed; there is no dilatation, or else the dilatation is 
temporary and does not exist when the stomach is empty. 

In atonic gastrectasis the muscle is abnormally stretched by the 
burden of its contents. The normal elasticity and tone are lost because 
of the functional weakness of the neuromuscular apparatus. One of 
two things happens—either the motor nerves are less easily stimulated 
or else the muscle reacts more slowly and tires more quickly. In other 
words, the muscle contracts more slowly and with less intensity around 
the contents, so that expulsion is delayed. This condition occurs in in- 
dividuals who are weakly from any cause, from continued over-burdening 
of the stomach and from nervous depression. All psychopathic states 
are apt to act upon unstriped muscle, as has been emphasized by Pavlow 
and Cannon. 
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The etiological factors,.then, in the production of simple gastric 
atony may be enumerated as follows: 

Firstly, nervous conditions; constitutional diseases; general mal- 
nutrition and anemia; chronic diseases of any kind; acute diseases and 
infections, and the convalescent period. 

A second group of cases are the result of dietetic indiscretions as 
regards quantity and quality of food, and excessive use of alcohol in 
any form. Defective teeth and insufficient mastication may well come 
under the category of dietetic factors. 

A third group of cases include those where persistent fatigue, late 
hours, insufficient rest, or vice versa, insufficient exercise, and irregular 
habits with reference to the toilet, militate apamnet the normal function-, 
ing of the neuromuscular apparatus. 

Malposition of the viscera is another cause, so that gastroptosis and 
enteroptosis are frequently found associated with a mild degree of atony, 
and in this group to a certain extent may be included the results of 
pregnancy. Aerophagia, or the habit of swallowing air, is another 
common cause. 

Diagnosis.—Trsts or Motor Powrer.—For the most part tests of this 
function depend on evidence of delay in the expulsion of contents. 

PRECAUTIONS CONCERNING THE Tests, THEIR SIGNIFICANCE AND InTER- 
PRETATION.—Many factors must be taken into consideration in testing 
for motor power. In the first place, the significance of a delay in pro- 
pulsion of food is often hard to determine and one must not overestimate 
the importance of a slight impairment of motor function. The follow- 
ing points must be kept in mind: 

(1) There are all degrees and transitions of motor insufficiency. 

(2) The mere removal of food from the stomach is not necessarily 
the equivalent of its ejection by the sphincter pylori (Wheeler). 

(3) The rapidity of emptying may temporarily alter the tonicity of 
the stomach, as well as the acid concentration of any one sample. 

(4) The duodenal regurgitation may be present, and may deceive 
one as to the amount of residue in the stomach after the given meal. 

(5) The point of the tube used for examination may be shifted by the 
motility of the stomach, and in this way faulty conclusions may result. 

(6) Different foodstuffs often affect the tone of the stomach differ- 
ently, and the same may be said of the secretions. 

(7) Sometimes the delay is purely ephemeral. 

GENERAL Evipences or Atony.—According to the degree of atony, so 
will there be more or less constitutional or local evidences of its presence. 
The tissues will be dry, there will be corresponding thirst and constipa- 
tion, as well as oliguria. With reference to oliguria, three degrees of 
atony have been described according to the amount of urine that is 
passed. In the first degree of atony, 1000-1500 c.c. of urine are passed ; 
in the second degree, 500-900 ¢c.c.; and in the third (advanced type of 
atony) less than 500 c.c. urine are excreted, 

Among the chief factors in modern gastric analysis that are used to 
determine motor power, the stomach tube and the x-rays are the most 
important. Other tests, chemical and physiological, are for the 
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part of minor importance and obsolete. Reference to this will be made 
later. | 

Tue Use or toe Stomaca Tuse.—(1) Fasting Contents.—Nor- 
mally the stomach is never empty in the early morning; there is a fair 
amount of fluid present—from 5 to 30 ¢.c. according to Martius, from 
10 to 100 c.c. according to Schreiber. The fluid contains hydrochloric acid 
in a very small amount only, as most of it disappears in twenty-four 
hours. The presence, therefore, of acid in the fasting contents is sig- 
nificant of faulty evacuation. Reichmann’s disease is to be considered 
as a prolonged secretion rather than a continuous hypersecretion. The 
fluid present in fasting contents may partly arise from the duodenum, 
the regurgitation being brought on through the stimulus of the tube. 
The chief feature of importance in the pathological state of any fasting 
contents is the presence of recognizable food particles. (It is important 
to make repeated examinations to see that this condition is persistent.) , 
Wheneyer food particles are persistently found in the fasting contents in 
the early morning, there is only one conclusion to be made; viz., that the J 
motor power is defective and evacuation from the stomach is not carried 
on normally. 

(2) Technique-—BExamination of the fasting contents may be made 
by means of the Rehfuss tube, or similar tube such as is commonly used 
for fractional analysis. Those tubes with very small metallic tips are 
much more easily swallowed than are the larger tubes, and sufficient 
contents may be removed by a withdrawal syringe to enable one to make 
whatever tests are necessary. 

(3) Examination after Test Meals—Various meals are employed 
to determine the motor power of the stomach. The simplest meal known 
is the test breakfast, consisting of a slice of dry toast with a cup of water 
(10 oz.)*. Shredded wheat may be used instead of the toast. The stom- 
ach should be empty in two hours. At the end of one hour, there should 
not be more than 100 c.e. present, and at the end of an hour and a half, 
40 ¢«.c. should be the amount of residue. 

The test dinner, consisting of soup, meat (160 gm.), mashed potatoes 
(50 grams), a glass of water, and a roll, is also used to determine the 
motor power. The stomach should be empty in seven hours. A few 
raisins may be added to this meal. This meal may be given in the eve- 
ning and the stomach examined the next morning to test for the possible 
retention of food. Three degrees of motor insufficiency are established 
by these tests : 

(a) Mild motor insufficiency, often temporary. Test breakfast or 
test dinner shows same delay in evacuation. This condition is generally 
designated as ‘‘stagnation.”’ 

(b) Some food remains twelve hours after the test dinner, while 
some has passed on. This is called ‘‘ partial retention,’’ and is character- 
istic of early ulcer, cancer or obstruction, as well as of severe atony from 
other causes. 


*Normally the speed of evacuation is always greater than the speed of secretion, 
4. e., there is never more liquid at the end of half an hour than the amount ingested. 
There is gradual diminution after half an hour until in two hours the stomach is 
empty. 
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(c) Permanent retenton, i. e., little or no food leaves the stomach. 
This condition is associated only with pylorie obstruction. 

X-Ray Meruops.—The many and futile discussions as to the merits 
and demerits of x-rays in the diagnosis of gastro-intestinal diseases would, 
perhaps, be minimized if one could realize that certain essentials are 
required of every such investigation. The following points are em- 
phasized : 

(1) There must be a complete clinical history of the case. 

(2) A fluoroscopic examination is an essential part of the x-ray diag- 
nosis. This investigation must last for a period of at least fifteen min- 
utes, and if necessary, be repeated at intervals. 

(3) There is normally a wide variation in the evacuation time of the 
stomach. Plates taken during the digestive period give but a partial 
representation of the true state of the viscus. 

(4) A skilled technician is essential, as is also a good clinician to 
codperate with him. T::e pictures must be studied in series, and if 
necessary, a second examination in series should be prepared. 


X-ray examination for atony of the stomach is no doubt better than 
the tube, though one must remember that a six-hour delay does not mean 
obstruction. There are many other causes of atony which would appear 
under examination by these means. 


The standard meal adopted for x-ray examination consists of barium 
sulphate, 3 oz.; and a cereal (gruel) or milk, from 12 to 16 oz, The 
emptying time varies between three and six hours, the variations de- 
pending upon the type of individual and the state of the pylorus. What 
is slow in evacuation for one individual is quick for another, and this 
depends largely on the type. In the tall, thin individual, the tone is less 
than in the short and powerful person. Moreover, one must remember, 
as has been emphasized by Franklin White, that one factor may neutral- 
ize another, e. g., rapid emptying time of achylia may be slowed by 
ptosis, or vice versa. Delay caused by an obstruction of the pylorus may 
be compensated in part by the powerful peristalsis of a strong person. 


Fluoroscopic examination is the most important. Normally the 
stomach, when empty, is collapsed on its gas-bubble; the walls are 
apposed as the barium meal enters, the shadow flows through the bubble 
to the pars media, where it remains but a short time, and then gradually 
opens this portion. It then descends and gradually collects in a half- 
moon form, with its broad level of food, until both ends of the crescent 
are filled. The filling depends upon the tone of the wall. On the other 
hand, one must remember that these signs are sometimes not reliable, 
because with a relaxed abdominal wall, the barium often drops quickly, 
going sometimes straight to the bottom, where it collects. Thus, x-ray 
pictures of the so-called ‘‘atonic long stomach’’ show a long drawn-out 
organ, the bottom reaching into the pelvis; the organ is larger and nar- 
rower in the middle, the bismuth remains at the bottom, the walls above 
are more or less closely pressed together, and the air-pocket, instead of 
being rounded, is more pear-shaped. This differentiates atony from 
mediogastric spasm, in which the bismuth is in two portions, one under 
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the air-pocket and one at the bottom. Peristalsis at the bottom is 
absent, or deficient and delayed. It is sometimes difficult to differentiate 
this from mild stenosis or prolonged pyloric spasm, and one must be 
aided by physical findings. 


A-RAY Picrure IN Marxep Arony.—There is no resistance whatso- 
ever to the entrance of the bismuth; it falls as though into an empty 
bag into the greater curvature. Here it remains, not filling up the 
stomach as a whole; sometimes a very small quantity is left in the 
fundus and in the ruge. Peristalsis is very superficial. The position 
of the pylorus is about normal. In gourmands, the capacity of the stom- 
ach may be increased without delay in the gastric motility. 


Treatment.— PRoPHYLAXIs.—Avoidance of all the etiological factors is 
the main consideration. Susceptible individuals, 7. e., weaklings, neu- 
rotics, those of the splanchnic type, etc., should be careful of their diet, 
both as to quantity and quality, as well as to the manner of eating. The 
same applies to convalescents from fevers and those afflicted with chronic 
diseases, where the musculature of the stomach is enfeebled and more 
easily dilated than is the normal. The teeth should be carefully attended 
to and any tendency to constipation should be relieved. 


Dietetic TREATMENT.—This is by far the most important of all, in- 
asmuch as the atonic stomach does not empty readily and its expulsive 
power is less than normal. The diet should consist of small and highly 
nutritious meals served in the most easily digested form possible. The 
directions for diet depend largely upon the degree of atony present, as well 
as upon the type of dilatation. It is only in the very severe cases that the 
patient must remain in bed, though in the mild cases it is well for patients 
with atony to lie down for half an hour after taking food. In this way, 
the digestion is aided, and the food exercises no downward drag on the > 
stomach, and passage into the intestines is assisted, all the more so if 
the patient lies in the right lateral position. 
meals must be ail the feedings should be more frequent, Five small 
meals a day are better than three large ones. The kind of food depends 
to some extent upon the secretion. If, for example, there be hyper- 
secretion or hyperacidity (which usually implies early obstruction or 
irritation) it is well to consider the need of a protein diet and the avoid- 
ance of excessive carbohydrates and sugars. The following diet list may 
be used in milder cases where hyperacrdity exists: 


Sours—In small quantity and clear. Take beef, mutton or chicken 
broth, or oyster soup, strained vegetable soups. Avoid rich soups and 
chowder, tomato soup. 

Fisu—-Take boiled white fish of any kind; haddock, halibut, cod, etc., 
with cream sauce, or broiled (not fried); oysters. Avoid salmon, shrimps, 
Sardines, crabs, lobsters and salt mackerel. 

Farmnacnovus Foops—All bread to be at least twenty-four hours old. 
White and brown bread, Graham bread, toast, crackers, cream of wheat, 
rolied oats, shredded wheat, hominy, milk toast, gago, tapioca, rice and 
atrow-root. Avoid fresh bread, hot rolls, corn bread and johnny cake. 

Fats—Freeh butter, or washed in water; nothing fried. 

Eaas—Boiled, poached, or raw. No fried eggs. 
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Mrats—Once daily. Take beef (without gristle or fat, very little 
gravy), mutton, lamb (no fat), chicken, turkey, guinea hen, partridge, 
cold boiled ham in small amount. Avoid fried meats, veal, pork, liver, 
corned meats, goose, duck, sausages, kidney, hashes. 

VEGETABLES——Take a little of baked or mashed potatoes, soft-boiled 
green vegetables, spinach, green peas, French beans, asparagus, artichokes, 
cauliflower, lettuce, cress. Avoid cucumbers, beets, parsnips, egg-plant, 
aa Se earrots, squash cabbage, sweet potatoes and brussels sprouts. 

EVERAGES—-Take milk, weak tea, cocoa, buttermilk, Vichy, Poland water, 
and a little light burgundy. Avoid ice water, malted liquors, sweet wines 
and spirits. Avoid sour, spiced or peppery foods, salt foods, pickles, sweets, 
fried foods, very hot or ice cold drinks. 


In cases with lowered acidity, the quality of diet is less important 
than the quantity, the one proviso being that no food be given which 
tends to cause fermentation. For this reason, one should limit the 
amount of carbohydrates given, as well as of rich foods. Of ‘all the 
carbohydrates, lactose (which may be added to the milk and other foods) 
is the most suitable form. Fluids should be restricted. 

Druacs.—Certain drugs are useful in the treatment of these condi- 
tions-:of atony or dilatation in addition to the dietetic and hygienic 
measures. They may act locally or through their systemic effect. 

In atony and dilatation without stenosis, strychnin in some form is 
very useful, either as tablets of strychnin sulphate, grain 1-30 (.00216 
gram), taken half an hour before meals, or as tincture nux vomica, with 
which may be combined tincture gentian compound, and tincture of 
quinin. Other drugs used in the same way are the bitter vegetable 
extracts, as tincture condurango, a very useful preparation, and tinc- 
tures of cinnamon, cardamons and rhubarb. By these means we can 
often stimulate appetite and gastric peristalsis in neurotic and over- 
fatigued individuals or in convalescents after prolonged illness. 

The use of hydrochloric acid in cases of diminished or absent acidity 
is not satisfactory. In order to have the amount of acid approximate 
what is normally in the stomach, we have to give very large doses and 
repeat them during the period of digestion, and this is difficult to carry 
out and is not satisfactory. When, however, we give it in small doses 
of from 10 or 15 minima (.6 to .92 ¢.c.) of the dilute acid in water before 
meals, it seems to stimulate appetite and secretion, and so can be used 
as the bitter vegetable extracts or as a stomachic. 

A wineglassful of some good dry wine such as sherry or madeira, to 
which may or may not be added a few drops of bitters, is also often of 
value in stimulating appetite when taken a short time before meals. The 
ordinary cocktail, so highly thought of in social gatherings, has the dis- 
advantage of being over-stimulating and irritating to the gastric mucosa. 

The use of pepsin is not advocated. The various pepsin preparations 
are not as a rule satisfactory, so that if we wish to use pepsin, it is best 
given in from 3 to 10 grain (.195 to .65 gram) quantities of the 
original scale form dissolved in dilute hydrochloric acid. Pepsin, it must 
be remembered, is generally present in the gastric secretions even when 
hydrochloric acid is greatly diminished or absent, so that we need only 
supply the dilute hydrochloric acid in order to get the protein digestive 
action. 
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Prognosis.—Prognosis is largely determined by the degree of atony 
present, by the nature of the etiological factor, and the possibility of 
overcoming it; and lastly, the outcome is dependent upon the type of 
constitution possessed by the affected individual. The milder cases respond 
readily to treatment. In the severer cases, the duration is longer on 
account of the greater severity of the causa defecio. It may be said in 
general that where patients respond within a reasonable time to dietetic 
precautions and general hygienic measures, the outlook is much more 
favorable. The graver cases with general myasthenia do not do so well. 


SEVERE DILATATION OF THE STOMACH AND PYLORIC STENOSIS 


Types.—Dilatation of the stomach may be acute or chronic. (The 
acute cases are discussed in a subsequent section. ) 

Chronic Dilatation of the Stomach and Pyloric Stenosis —In the early 
stages the clinical history is that of simple atony, but as the disease 
develops the picture changes, due to the fact that the dilatation increases, 
the motor power becomes more impaired and the signs are those of 
gastric retention. 

One may classify all these cases under two general headings—those 
with and those without pyloric stenosis. It is not always easy to differen- 
tiate these two in the earliest stages; moreover, with better methods of 
examination and with improvements in the technique and understanding 
of x-ray methods, it has been found that the cases of chronic dilatation 
without stenosis are much less common than was previously supposed. 

Chronic Dilatation Without Stenosis.—These cases are more frequently 
found in adults, though seen at times in infants affected with rickets. 


ET1oLoay.—The cases are for the most part but an exaggeration of 
those that occur in simple atony, as above described. In the present 
article the subjects of chronic dilatation and pyloric stenosis will be 
taken up jointly. Three groups occur: 

(1) Simple atony, which occurs as a result of mild dietetic indiscre- 
tions or from temporary pyloric spasm. 

(2) Severe degrees, no stenosis or merely one of a temporary kind. 
In this group are included the cases resulting from chronic gastritis, 
spasms of the sphincter pylori, defective secretion leading to delayed 
evacuation: the dilatation usually persists and is more than temporary. 

(3) Stenosis of the pylorus, continuous or malignant. 

SyMPTroMATOLOGY.—In mild cases, the symptoms may be absent, or 
there may be merely fulness, discomfort after meals, especially after large 
meals, flatulence, but no vomiting or pain; the appetite may be good and 
the general health unimpaired. In these cases the severity may depend 
upon the state of the indiscretion, and, as a rule, fluids or solids are of 
equal significance in the pathological “factors. The pyeapions all dis- 
appear after the evacuation of the stomach. 

Severe Degrees.—The symptoms depend upon the etiology and the 
degree of atony present. Where no stenosis has existed, the factors are 
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chiefly gastritis and spasm of the pylorus. The symptoms occur as in 
the milder cases, and to these others are added, nervous symptoms, head- 
ache, depression, dizziness due to so-called ‘‘auto-intoxication,’’ tetany. 
Vomiting may occur, bulky in amount, sour and fermented, and at long 
intervals. There may be thirst, obstinate constipation, diminished urine, 
dry skin and mucous membrane, and emaciation. 

Physical Signs of Dilatation—By inspection sometimes the stomach 
may be outlined beneath the skin if the patient be not too stout and if 
the viscus be distended by gas or food. Visible peristalsis is present only 
with stenosis. 

In palpation one can often feel the outline of the stomach in advanced 
eases. Fluctuation is felt, especially with stenosis. The succussion splash 
may occur according to the degree of dilatation. It must be remembered, 
however, that the splashing sound is only of relative importance; it is 
often present with mild atony when dilatation is absent, and it gives no 
idea whatever of the degree of dilatation. Needless to say, succussion 
splashing and clapotage are likewise unimportant until the tests are 
made at a time sufficiently remote from any previous ingestion of fluid. 
It is also less important for neurotics, with sensitive people or those with 
rigid abdominal walls. 

Intefmittent hardening of the stomach or ‘‘stomach stiffening,’’ has 
reference to a sign emphasized chiefly by the French authors in cases of 
pyloric stenosis where visible peristalsis is present. Periodical rigidity 
occurs, 

Percussion is often of dubious value for outlining the stomach. As a 
rule, it is of more use for the upper border than for the lower. Ausculta- 
tory percussion is valueless. 

Insufflation is sometimes of assistance in outlining the stomach in thin 
people, but considering the unimportance of position and shape in gastric 
diseases, this method of examination is more or less obsolete, 


. Treatment and prognosis have already been discussed under atony of 
the stomach. 

HisToricau.—Fabrico d’Aquapendente was among the first to show 
that dilatation of the stomach was possible. This, however, was an 
anatomical study on the cadaver. Duplay here apparently made the first 
clinical study of this condition from an autopsy in 1833, while Widmann, 
ten years later, was among the first to describe a pyloric stenosis from 
cancer and discuss the possibility of dilatation without stenosis. Cruveil- 
hier’s work in 1852 forms one of the masterpieces of clinical study with 
reference to hypertrophic and atonic conditions of the stomach. It was 
he also who laid stress upon the inspection and dilatation of the ab- 
dominal wall in diagnosis of these conditions. Kussmaul, in 1869, in- 
vented the stomach tube, while Penzoldt, in 1875, gave his monograph on 
‘‘Dilatation of the Stomach,’’ which brought up to date the collected 
experience of all previous authors and established the condition as a 
definite clinical entity. 


Dilatation from Pyloric Bienes <a TOLar: —The stenosis may be 
intrinsic or extrinsic. 
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The intrinsic factors may be parietal or in the canal. Cancer is the 
commonest of all and embraces all varieties of stenosis,—tumors, vege- 
tations, infiltrations, linitis, uleerocancers. The site of election for all 
these is the pylorus. Two-thirds of all known cicatricial stenoses are due 
to ulcer. The ulcer may be active or cicatrized; it may obstruct by itself 
or cause obstruction in the vicinity by traction or retraction, or because 
of perigastritis, or obstruction of distant parts. Other cases of pyloric 
stenosis include syphilis, tuberculosis, congenital pyloric stenosis, fibro- 
mata and polypi (Cornil. Chiari), foreign bodies (Bouveret), gall-stones 
(White). 

Among the extrinsic causes is compression, 7. e., liver changes, with 
alteration in the anatomical position; cancer of the gall-bladder and 
ducts; cancer of the glands; tuberculous glands of the hilus, and pan- 
Creatic cancer. Adhesions are more common as a cause, e. g., local peri- 
tonitis, from local inflammation of the stomach, duodenum or gall-bladder. 
It is difficult to find autopsy cases where there are no adhesions in this 
region; sometimes they are like thick ligaments; they vary in number, 
extent, organization, and look as though they were inflammatory, as they 
probably are. Most of these adhesions, indeed, are relics of old perigas- 
tritis, duodenitis or cholecystitis. Sometimes the adhesions are so ex- 
tensive as to cause total symphysis or synechia gastrica. 

Draqnosis oF Pyioric Stenosis.—According to Hayem’s law, anyone 
having persistent residual fluid in the stomach in the early morning, with 
food particles, has pyloric stenosis. 

Examination of the fasting stomach is of capital importance, especially 
for early diagnosis. In addition to this, there is the history, character- 
istic vomiting, inspection, palpation, dilatation, intermittent stiffening, 
perhaps peristaltic waves, and tumor. 

In mild cases, diagnosis is less easy; it hangs upon the interpretations 
of increased fluid in the fasting stomach without the presence of food. 
In Reichmann’s disease, the so-called ‘‘disease of supersecretion,’’ the 
fluid is persistent, very acid, there may be little or no food present, and 
the findings are recurrent after a lavage on the previous evening. The 
modern view of Reichmann’s supersetretion tends to record it as pro- 
longed secretion rather than a continuous one, and that it is more often 
associated with ulcer than has been realised. One thing is certain—that 
pure hypersecretion is rare in the presence of ulcer. 


EmroLtoaicaL Dracnosis or Pyioric Srenosis.—Pyloric stenosis from 
malignant disease will show a residual fluid with little or no free hydro- 
chloric acid. The gastric juice after meals is devoid of pepsin; the acid 
present is due to higher fatty acids, and is often much increased, due to 
the presence of lactic and butyric acids. The residual fluid is often 
brownish, colored from the presence of old blood and may resemble coffee 
grounds; it is often foul in odor. There is history of recent illness, or 
a recent exacerbation; there is anemia, the loss of weight, a pain and 
other local symptoms, and the x-rays may reveal through the barium 
meal a condensation of some part of the gastric musculature, and perhaps 
a filling defect. 
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Benign pyloric stenosis, as a rule, shows retention of fluid; is hyper- 
acid; there is little or no fatty acid; the odor is bland, even where much 
food is present; pepsin and hydrochloric acid are both increased; sar- 
cin and yeast cells are often found; the history is that of an old affair, 
with painful crises, vomiting, etc. The signs are those of ulcer. 

Where an old ulcer shows transition into malignancy, there may be a 
change from a hyperacid state into one of progressive hypo-acidity, and 
ultimately the presence of lactic acid. Boas-Oppler bacilli may be 
present. 

Tue Symptoms or Stenosis Itseur.—Pain is always present, except 
in very mild cases. It varies in intensity and may be very severe; it is 
continued or intermittent and may be periodical, resembling gastric 
crises. Vomiting is irregular at first, related to meals, and ceases if 
meals are regulated, or at all events, is less common. Later, with the 
increasing stenosis, the vomiting becomes habitual, until at last it is 
regular every 24-48 hours. Still later, with gastrectasis, intervals are 
longer, and as the atony increases, the stomach cannot completely empty 
itself and vomits only the excess of fluid. Rarely the stomach remains 
intolerant and vomiting is frequent, and dilatation does not occur. 

The amount of vomitus varies. The more frequent the vomiting, the 
less the amount of fluid. In severe cases, there may be an excess of 3 or 
4 litres (6.3 or 8.5 pints). As arule, vomitus is semi-liquid, with copious 
food remnants from meals that have been taken several days before. 
Indeed, food particles may remain for weeks before they are rejected. 
Fermentation is copious; there is an odor of butyric or acetic acid, and 
putrefaction sometimes occurs. Hence the greater acid ecdefficient which 
is often present. 

Intermittent Hardening and Peristaltic Waves.—The intermittent 
tension of the epigastrium, as described by Bouveret, is not always 
present, but occurs usually if the stenosis is pronounced. It is rare with 
ptosis alone. It is possibly associated with some kinking of the gastro- 
duodenal angle; it occurs usually after meals and is sometimes prominent 
where pronounced stenosis and much dilatation with tolerance are found. 

If one empties the stomach with a tube, the symptoms disappear, be- 
cause one needs intra-gastric tension for their production. The symp- 
toms may be induced by mere exposure of the abdomen to the air, or by 
the application of a wet towel or other stimulus, or again, by insufflation 
with air. 

The dilatation varies in extent. It depends upon the intolerance of the 
stomach and repeated vomiting, the resistance of the hypertrophied 
wall, the existence of bands or adhesions of the peritoneum holding 
down the stomach mechanically, extreme and prolonged reduction of 
food, and finally, upon the presence of tumor or induration. 

Exploration with the Stomach Tube.—In a fasting stomach, anyone 
with persistent residual fluid and food debris in the early morning, has 
pylorie or subpyloric stenosis, Variations occur according to the amount 
of food, its quality, the state of the secretory apparatus and the degree 
of stenosis. One must guard the test by seeing to it that the proper test 
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food and enough is given, the best of all being a mixed meal the night 
before. If the secretion be defective, the amount of fluid is less and the 
food will be coarser. 

Severe cases with marked obstruction vary in symptoms according to 
(1) original cause and (2) rapidity of the course—slow or rapid. 

(a) In slow course the stomach is tolerant, there is less vomiting with 
longer intervals between. Gastrectasis is extreme, the size of the stomach 
greater, more distended, the waves often very active; much fluid in the 
fasting stomach with food particles, fermentation, bad odor, perhaps 
blood, increased acid from organic acids; less commonly the acidity is 
from hydrochloric acid, free and combined, and acetic acid. Hydrochloric 
acid may be present even in cancer, when the digestive fluid of the test 
meal is strongly hypopeptic.. The food taken several days previously is 
present, seeds of fruit, etc. It is hard to clean out completely by lavage. 
Tetany is common. 

(6) In rapid course there is severe pain from contraction, the vomit- 
ing of small amounts and frequently because the stomach has not become 
used to the stenosis; rapid wasting and collapse; retention is less typical, 
as are also other signs, and the stomach is small. 


Treatment.—The treatment is essentially surgical, though it must be 
confessed that a certain proportion of cases fail to receive the necessary 
relief. This, we believe, is due largely to faulty technique. Excision of 
the stenosed area or gastroenterostomy are the operations of choice ac- 
cording to the condition found. The reader is referred to surgical works 
on the subject. 


Medical Treatment.—In benign cases of a mild type, the nourishment 
should be given in small amounts; food should be well divided, nutritious 
and easily digested. Lavage should be performed according to the 
requirements, in order to get rid of residue and to avoid the results of 
retention and fermentation. Patients with a definite stenosis, whether 
due to benign or malignant causes, should be urged to undergo surgical 
treatment as that is an inevitable necessity for a cure. Sometimes in 
severe cases, medical treatment suffices for a time, but no patient should 
be encouraged to undergo medical treatment for a long period of time. 
So long, however, as the weight is maintained and the patient is free from 
hemorrhage, severe pain or general weakness, medical treatment may 
temporarily give relief. 

According to the degree of dilatation and the severity of the symp- 
toms, lavage should be performed daily or every two or three days, 
according to the amount of retention. Not a few cases occur in which 
the dilatation is associated with the spasm caused by a duodenal ulcer, 
which does not obstruct, and in these cases medical treatment may be 
beneficial for a long period of time. In one case that the authors have 
seen, the patient showed marked evidence of stenosis, with visible peri- 
stalsis and 24-hour retention for two years before operation was per- 
formed, and during that period, the general health was maintained with- 
out any appreciable loss of weight or strength. At the operation, a non- 
obstructive duodenal ulcer was found, showing that the cause of the 
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stenosis was due to spasm kept up through, irritation of the distant ulcer. 
In these cases there is very oiten congiderable acidity, for which Cohn- 
heim and others recommend the use of olive oil, from 1 to 4 teaspoonfuls 
in the early morning. The effect of this is thought to be a lessening of the 
spasm and diminution of the acid secretion. When preferred a similar 
result may be obtained by the use of an emulsion of oil of almonds, or by 
the use of from 1 to 2 ounces of fresh butter. 

Where we wish to get more of the constitutional effect, we can use some 
good iron preparation such as syrupi ferri phosphate with quinin and 
strychnin compound, which when given a teaspoonful before meals com- 
bines the local bitter effect with the constitutional. Mixtures of iron, nux 
vomica and malt are also very useful. 


STENOSIS OF THE PYLORUS IN INFANTS. 


Synonyms.—Hypertrophic stenosis; pyloric stenosis of infants; con- 
genital hypertrophic stenosis of the pylorus; pyloric disease (Génévrier). 

The first accurate description of this disease is to be accredited to 
Beardsley in 1788, while the condition was brought to the general atten- 
tion of the profession by Hirschsprung in 1888, who has given us the 
present conception of the condition. 

Etiology.—The condition is more common in males and, according to 
some authors, more frequent in the artificially fed. The exact etiology of 
the condition is still undetermined, and whether or not a congenital 
hyertrophy of the circular muscles of the pylorus is the chief factor, or 
whether, on the other hand, there is a reflex or local pylorospasm due to 
ulcer, fissure or erosion, with secondary hypertrophy, remains in doubt. 

Tue CoNGEeNITAL THEory.—Doubt has existed as to whether the con- 
dition occurs in utero, although of recent years a few instances have 
been found in the foetus. Whether it is hereditary or whether it com- 
mences as a post-natal condition is equally undecided. Clinically, the 
first evidence occurs from within a few days after birth up to the seventh 
week, although why symptoms should not come earlier’is not quite clear. 

It should be remembered that in the new-born the pylorus normally 
is relatively thick, and later on becomes thinner. If the thickness of the 
pylorus persists, or if through the increased amount of food or curds the 
mucosa becomes thickened, it would be considered as pathological and 
would account for the development of symptoms after birth. Inflam- 
mation or irritation of a doubtful nature, affecting the young and very 
active cell structures, has been considered an etiological factor. Inflam- 
mation and hyperphasia would seem to predominate in the picture. Hyper- 
trophy undoubtedly exists, whether from a continuous spasm or from 
some other cause. There is some neoplastic hypertrophy of the muscle 
coat, with hyperplasia of the connective tissue. 

THe NEeopuastic Tarory.—There are those who consider the condition 
to be of the nature of a benign adenomyoma; certainly a tumor mass of 
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muscle is sometimes found, very hard in consistence, sharply defined and 
covered with smooth peritone.m. Very olt:n in these conditions no evi- 
dence of inflammation exists. The name ‘‘choristoma’’ has been applied 
to such a tumor. There is no relation between the size of the tumor and 
the age of the infant. . 

HYPERADRENALISM.—Pirie considers this a cause of pyloric hyper- 
trophy by creating, first of all, pancreatic and pyloric insufficiency, which 
accentuate pyloric closure. J. Thomson’s description is well worth quot- 
ing. According to him, the condition is due to ‘‘long-continued, in- 
harmonious working of the various elements of muscular mechanism con- 
trolling the emptying of the stomach.’’ It is difficult to determine which 
is the primary factor. It may be that an arrhythmia of the gastric con- 
tractions leads to disturbance of sphincteric action, but to what extent 
the combined nervous and anatomical factors work has not been deter- 
mined. It would seem that in some way an abnormal local irritability of 
the infant’s stomach is the primary etiological cause and creates a 
secondary hypertrophy of the annular muscle. 

ANATOMICAL.—The average thickness of the wall in the infant is from 
5 to 10 mm., while the average thickness of the muscle itself is from 4 
to 7 mm. The main anomaly exists between the serosa and the sub- 
mucosa. The latter is thickened; the mucosa itself is sometimes eroded, 
folded and shows ecchymoses. The duodenum is usually quite normal. 
The degree of dilatation in each case varies. 


Symptomatology.—The symptoms may be described according to their 
stages. In the first stage, there are no symptoms, 7, ¢., there is a period 
when undoubtedly an anomaly exists prior to the development of clinical 
symptoms. The disease usually declares itself between the eighth day 
and eighth week. In this stage there is also hyperexcitability of the 
stomach with complete impermeability. Vomiting usually ushers in the 
symptoms and is a characteristic feature. It occurs shortly after nursing, 
after each, or only after several feedings. The vomiting is forceful and 
projective, the stomach contents being sometimes expelled several feet 
from the infant. The quantity, as a rule, is large and represents the 
entire feeding. On account of the frequency of the vomiting, the patient 
is sometimes persistently hungry, although not infrequently there’ is 
anorexia; the child’s nutrition suffers; there is loss of weight, and often 
a rapid emaciation; weakness naturally supervenes. Later on, especially 
when dilatation occurs, there are signs of retention, the urine is dimin- 
ished in quantity, the tissues are dry, there is constipation and evidence 
of toxemia. The epigastrium is prominent, visible peristalsis may be 
seen in the abdomen, and not infrequently a tumor is palpable, usually 
about the size of a walnut. The typical syndrome may occur without 
evidence otherwise of pyloric stenosis. 

Palpation often reveals no tumor, or again, a tumor may be felt at 
one time and not again; or, as in Thorling’s case, the tumor may be found 
in one position at one time, and later on, in a different situation. 

The fluoroscopic screen often shows a typical picture; the cavity 
often enlarged, peristalsis is increased, and the stomach seems lobulated ; 
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the waves are abnormally located in the upper pole of the stomach; the 
pyloric end is rounded. Later on, hypermotility is followed by fatigue 
of the muscle. Little or no food passes through the duodenum. The 
stools are usually pathological; there is evidence of mucus and bile, and 
there is often alternating diarrhea and constipation. 


Diagnosis.—This is based on the following points: 

(1) The history, a healthy child vomiting a few days after birth, the 
emesis beginning suddenly and being projective in character. 

(2) Loss of flesh, weakness. 

(3) Evidence that food does not pass the pylorus into the duodenum. 
This evidence is general (thirst, constipation, diminished urine, dry skin) 
and local (visible peristalsis and, perhaps, a tumor). 

As a rule, the x-rays are not required to demonstrate the condition. 
In fact, harm may often result if too much time and exposure is allowed 
—as in the case reported by Downes. In doubtful cases, however, a rapid 
examination by this means may often help to clarify the diagnosis. The 
same may be said of the use of the duodenal tube. 


The condition differs from spasm, where delay is less marked and 
obstruction is intermittent. Sometimes the findings are negative; there 
may be no vomiting, no distention and no tumor. In Glover’s case the 
first symptoms were a spitting of blood-tinged fluid the day after birth, 
persisting diarrhoea and anorexia, but no pain. The stools were green 
and yellow with fat curds. 


Differential Diagnosis——Here one must consider the following: 

(1) The possibility of mere indigestion. One excludes the usual 
signs of stenosis. 

(2) Mere pyloric spasm. Here the vomiting is less frequent and less 
projective. The stools are more or less fecal; there is less emaciation 
and constitutional disturbances, and there is no tumor. 

(3) Congenital atresia of the duodenum. Atresia of the duodenum 
or congenital stenosis of the duodenum may simulate congenital pyloric 
stenosis. The patients, however, almost always live only a few days. If 
hfe is prolonged, there is recurrent vomiting every few days. The 
vomiting is usually bilious in character, though this depends on whether 
the obstruction is above or below the duct. As a rule, there are no stools 
other than mucus and cellular contents from the intestine. Inanition and 
wasting follow in these cases. The stomach and the first part of the duo- 
denum usually becomes dilated; there is visible peristalsis, and sometimes 
one may feel a tumor-like mass. Many of these children are premature. 

Treatment.—Treatment may be grouped under two heads, medical 
and surgical. 

MepicaL Treatment.—There are many who advocate medical treat- 
ment alone and say that operations are rarely necessary; nevertheless u 
continuance of medical treatment is warranted only if the loss of weight 
is less than 20 per cent. Furthermore, if after ten days, the treatment 
is unsatisfactory, operation is indicated. All in all, it is very doubtful 
if any medical treatment is as satisfactory as operative measures where a 
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definite stenosis exists. Certainly the mortality has been so much dim- 
inished by surgical measures that it would seem to be the treatment of 
preference in the majority of cases. The usual medical treatment adopted 
in these cases consists in the following: 

(1) Gastric lavage should be done twice a day, or as often as the case 
may indicate, using warm normal saline or a 1 per cent. sodium bicar- 
bonate solution by means of a soft rubber catheter and funnel. 

(2) Feeding is of importance. Breast feeding should be alternated 
with artificial feeding. Naturally, it is better, if possible, not to wean 
the child, but it may be found useful to use mother’s milk artificially as 
well by means of a small medicine dropper. Feedings must be given 
slowly, and the milk from the artificial source should be relatively low 
in fat. Cow’s milk is of doubtful value. 

Levy advocates medical treatment and very little lavage. His formula 
is as follows: 


Skimmed milk ..............000005 10 oz. 
WAR cinta oy kip eda Sete ed sls 10 oz. 
PAPI B ite ns oe NG es te eo eer 6 tablespoonfuls (level) 
Dextrose: iscsi ehe ewe bee 4 tablespoonfuls (level) 


Maltose dextrin may be added if the dextrose tolerance is low. This 
formula may be weakened or strengthened according to need, but it is 
essential that the gruel should be thick. Feedings are given at intervals 
of three and a half hours, and after each one the child should be placed 
upon the right side to assist in the passage of the. food. 

Sauer also recommends thick gruel and claims to have cured 12 con- 
secutive cases. His food consists of the following: 


FAMih 4 dic tcote yt caus Cae iedaae eee as 1 part 
MUNK: oz carta strate Ania eel lea laiyites Waa cain Rose Re a eh Re ae 3 parts 
WRLOP sn kteckevewrie eis he hain an eh wae 4 parts 


This is boiled in a double boiler until the gruel adheres to the inverted 
spoon. Salt and sugar are added q.s. This feeding may be given alter- 
nately with breast feeding, if possible. 

(3) Enemata should be given regularly, and after them, one may use 
rectal injections of saline or a glucose solution, 3 per cent. 

(4) It is very doubtful if any drugs are of much avail. Alkalies, 
bismuth, gastric ferments, belladonna and atropin have all been employed 
with more or less success, as has also opium in small quantities. Bromids 
are probably useless. Of all the drugs that have been recommended, 
atropin is, perhaps, the only one from which beneficial results can be 
expected. Atropin is antispasmodic, as well as astringent, and has an 
inhibitory effect upon the gastric secretion. It can be given in the form 
of drops added to the feedings, from 2 to 10 drops of a 1-1,000 solution 
being used in the twenty-four hours. A good wav to administer the drug 
is to dissolve an ordinary hypodermic tablet of 1/100 or 1/200 grain in 
the total quantity of food to be taken in the twenty-four hours. In this 
way, we can avoid the danger of uging an inert preparation, the watery 
solutions deteriorating very quickly. A prescription recently recom- 
mended is as follows: 


534 STENOSIS OF THE PYLORUS IN INFANTS 


‘Neutral papaver hydrochlorid .010 (1-6 grain) 
Glycerin 20. ec, (5.42 fluidrams) 
Aqua bullientis q.s. ad. 100 c.c. (3.38 fluid ounces) 
Sig.—1 to 5 drams (3.75 to 18.5 c.c.) two to four hours before meals. 


Warm wet compresses over the abdomen may afford some relief, and 
should be applied with a binder. 

If during the above method of treatment, the child does not lose any 
weight and the general symptoms are relieved, there should be no urgent 
recourse to surgical interference. If, on the other hand, despite the 
treatment, the weight suffers and the vomiting does not cease, operation 
is imperative. 

SuragicaL TREATMENT.—-The indications for surgical treatment are: 
(1) incorrigible vomiting, (2) absolute constipation, (3) poor general 
condition, and (4) x-ray evidence of obstruction. It is doubtful if in- 
complete permeability is a case for surgical interference. Operations 
should never be performed as an-emergency. The patient should always 
be carefully prepared with lavage and infusion for at least four days if 
possible. Good technique is of paramount importance. 

According to Gray and Reynolds, the essentials of the technique in 
operation are: (1) gentleness, (2) speed, (3) minimum manipulation, 
(4) pyloric incision as near the convex upper surface as possible, (5) 
division of the tumor along the whole length, and (6) control of the 
bleeding points with a few mattress sutures (gut). 

The objections of operation are (a) that it enlarges the openings and 
(6) that it paralyzes the sphincter. 

Of all the operations recommended, that ascribed severally to Fredet, 
Weber, Ramstedt, Keefe and others is to be commended most. The oper- 
ation itself is of the simplest kind. It consists in a simple longitudinal] 
incision through the serosa and muscularis of the pyloric ring, without 
sutures. The mortality is about 12.7 per cent. 

Other operations are for the most part less commendable except 
under special conditions, 7. ¢., gastroenterostomy, pylorotomy or pyloro- 
plastry. At the Boston Children’s Hospital, 78 pyloroplastries have been 
performed, with 6 deaths. 

The anesthetic and the anesthetist are of prime importance to a suc- 
cessful result. Ladd emphasizes the usefulness of introducing a catheter 
into the stomach during anesthesia. Gas oxygen is the anesthetic of elec- 
tion, according to some surgeons, while others prefer ether. 

After operation, it is important to give enough water. Ringer’s solu- 
tion, 100 to 150 c.e., should be given twice daily by rectum or subcu- 
taneously. The medical after-treatment and care in the feeding should be 
most strictly observed. Breast-milk with buttermilk should be given, one 
to two feedings from the bottle every two hours. 

Duration and Prognosis—On an average, untreated cases last four 
days, though the time varies from hours to weeks. The prognosis is grave 
unless treatment is instituted early, and with modern methods of treat- 
ment and improved technique the mortality has been greatly reduced. 
The outlook depends upon the duration of symptoms, the gravity of the 
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general] condition, the degree of the stenosis, efficient surgery and proper 
after cure. 


ACUTE DILATATION OF THE STOMACH AND DUODENUM 


Acute dilatation of the stomach is a condition occurring most of all 
in young adults and is not uncommon. In one-half of the cases the duo- 
denum is also dilated. Three groups may be established,—medical, sur- 
gical and obstetrical. 


The medical group includes those cases which oceur in acute infec- 
tions or during convalescence, more especially in pneumonia, though 
cases have been reported during typhoid, peritonitis, scarlet-fever, ete. 
The condition likewise occurs in chronic diseases, pulmonary tuberculosis, 
cardiac diseases, nephritis, ete. Connor has drawn attention to its 
frequency in connection with deformities of the spine, and Neck has 
described one case following the use of 50 centigrams veronal. Cases are 
described as following mere overloading of the stomach (paresis ab 
ingesta). 

Surgical cases have followed trauma, contusions of the abdomen, and 
some cases have been described as occurring after the application of 
plaster jackets. Most frequently, however, they have followed abdominal 
operations, especially on the stomach and bile passages, so much so that 
the term ‘‘post-operative acute dilatation’’ has been applied. It is 
extremeley doubtful it this term is justifiable, all the more so as the 
anesthesic may be the main factor in most of the cases. Chloroform 
has been the most commonly used narcotic in these cases. Nor does the 
condition necessarily follow the opening of the peritoneum, as it is fre- 
quently seen with nephropexia and after gynecological operations. 


In obstetrical cases it is more rare, and appears to follow the long 
use of chloroform, especially in long foreeps operation. 

Pathogenesis —(1) It is doubtful if the extrinsic nerves have any 
influence on the genesis of acute dilatation. Alvarez, Carlson and others 
have shown that a peripheral automatic mechanism exists in the gastro- 
intestinal organ, and that a division of the extrinsic nerves is unim- 
portant in its effects upon this. Gastric tone is the more imporant factor. 
Absorption of toxic products has little to do with the pathogenesis. 

(2) Kinking of the duodenum or constriction by tense mesentery. It 
is well known that the third part of the duodenum may be easily com- 
pressed by traction of the mesentery and its vessel against the aorta and 
the vertebral column. _Some consider this as the primary condition, while 
others regard it as secondary, viz., a post-operative acute paralytic 
atony, in which the large stomach thus dilated pulls upon the mesentery, 
thus bringing about the condition. 


Borchgrevink concludes that the first event is the dilatation of the 
stomach; that mechanical occulsion of the duodenum is caused either 
by direct pressure of the stomach on the duodenum as it crosses the 
spine, or by secondary arterial mesenteric compression, this latter being 
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brought about by traction of the small intestines which have been forced 
into the pelvis. 

Dragstedt considers the dilatation as the primary factor and the 
toxic symptoms as being due to duodenal stricture. 

In discussing etiology, one may say that one chief feature is common 
to the surgical group, viz., the use of general anesthesia, usually chloro- 
form. The doubt that exists has reference to the relation between cause 
and effect, pathogenesis and the relation to the other phenomena, 7. e. ’ 
secretion, dehydration, collapse and death. 


Symptomatology.—The condition is usually ushered in with symptoms 
that suggest a serious abdominal complication. There is often severe 
epigastric pain, either well localized or extending to the left hypochon- 
drium. Following upon this, there is uneontrollable vomiting of much 
fluid, often foul-smelling though not fecal in character. It contains little 
or no hydrochloric acid, though always bile, and often pancreatic juice 
and duodenal secretion. The colour is brownish, somctimes almost black. 
This large amount of fluid would seem to arise from some abnormal 
stimulus, chemical rather than nervous, and is of the nature of a huge 
secretion into the upper intestine and stomach. Dehydration, with its 
attendant symptoms, accompanies the picture. It may be that the toxic 
substance (secretagogues) which enters the blood stream brings on the 
secretion of fluid. The toxemia is due to the absorption, not from the 
dilated stomach, but from the occluded duodenum, and adds to the gravity 
of the picture. Unless relief is afforded early by suitable treatment col- 
lapse supervenes. 

PuysicaL Examination.—On inspection, the abdomen is markedly 
distended, especially the epigastrium. One can often see the outline of 
the bulging stomach, and sometimes with a large weight of fluid the 
viscus can be seen to change its position according to the posture of the 
patient. On palpation one can readily feel the full stomach and obtain 
fluctuation on tapping with the finger. 

The presence of succussion is only of relative importance, and is not 
pathogonomic of dilatation. Percussion yields an extensive area of dull- 
ness by means of which one may easily delimit the area of the stomach. 
Apart from these signs, there is not much of diagnostic importance on 
inspection. There is no rigidity, nor is there visible peristalsis. The 
picture is often confused with intestinal obstruction. Passage of the 
stomach tube and removal of the fluid rapidly alters the clinical picture 
and the physical signs, as well as affording great relief to the patient. 
The stomach, however, rapidly fills again, and the grave signs that ush- 
ered in the disease return. Not uncommonly tetany occurs, probably due 
to the excess of absorption of intestinal poisons to such an extent that the 
parathyroid glands have no eontrol. (The theory that tetany is due 
to reflex irritation from the stomach or intestines is no longer tenable.) 

* Diagnosis.—The diagnosis is made from the rapid onset of the clinical 
signs above given and the fact that they usually follow in the wake of 
some serious acute disease or an operation performed under a general 
anesthetic, 


TREATMENT | __ 587 


In the differential diagnosis, one must consider (1) post-anesthetic 
vomiting, (2) intestinal obstruction (fecal vomiting), (3) perforative 
peritonitis, (4) acute pancreatitis, and (C) urcmia. 

Careful attention to the symptoms and physical signs of the enlarged 
stomach filled with fluid and the vomiting of large quantities of fluid of a 
dark brown colour, and the relief by proper lavage, constitute the main 
features in the differential diagnosis. 


Treatment.—Prior to rational therapy the mortality was high, To- 
day the outlook is much less grave and the number of cures relatively 
large. The essentials in the treatment follow: 


Foop anp Dr:nx.—All foods and drink should be withheld. 


THorovueH Empryine or THE StoMacH BY MeEans: or PERSISTENT 
LAVAGE WITH THE StomacH TusBE.—For emptying the.stomach, one may 
use plain water or normal saline solution, or a deci-normal solution of 
bicarbonate of soda. The removal of fluid relieves the pressure on the 
over-filled stomach and the adjacent parts, and lessens the tendency to 
occlusion of the duodenum. It encourages peristalsis and minimizes any 
possible cause of toxcmia. The lavage must be often repeated, at first’ 
every two hours according to requirements, or as often as the stomach 
seems to fill. Bassler and others recommend continuous lavage. Lyons 
has devised a method of continuous lavage by means of the duodenal 
tube, the end being kept in place by means of adhesive strapping at- 
tached to the cheek. A glass T-tube is inserted into the duodenal tube, 
and by means of irrigation from a tank over the head of the patient and 
connected to a collecting basin below, the fluid is continuously siphoned 
off. 

PostuRAL TREATMENT.— Various postures are recommended to encour- 
age the emptying of the stomach and relieve pressure. The foot of the 
bcd is elevated and the patient is placed either in the: anterolateral posi- 
tion of the abdomen, or where possible, in the knee and chest position. 
This postural treatment is intended to release mesenterical occlusion of 
the duodenum by removing the downward traction of the mesentery, 
which, in turn, is due to the weight of the over-pulled stomach. 

SALINES.—Administration of saline is recommended either intra- 
venously (salt or Ringer’s solution), or by hypodermoclysis or proc- 
toclysis. This relieves the thirst and the weakness, and supplies the tig- 
sues with much needed fluid. 


STIMULANTS.—Stimulants should be given, hot water bottles applied, 
and proper nursing provided. 

Drvues.—It is doubtful if any special drug treatment is of much avail. 
Muscle stimulants are recommended, such for example, as a solution of 
pituitary body, 15 minims (.92 c.c.) or strychnin sulphate or physostigmin 
sulphate, 1/50 grain (.00043 gram). Doses of atropin are alsd doubtless 
of some use,, though eserin is not to be relied upon. 

OPpERAT’ON.—Operation has not proved successful hitherto. One must 
differentiate. between necessity for operation in intestinal obstruction, 
which is urgent, and in acute gastrectasis, where it is unwise. 
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ATRESIA OR STENOSIS OF THE DUODENUM 


This is a rather infrequent condition, usually congenital, cases of 
which have been reported in the literature since 1803. It is met with in 
infants, and usually results in death in from a few hours to a few days. 

The condition begins in the fourth week of foetal life. At that time 
the epithelium of the duodenum proliferates to such an extent that it fills 
up the lumen of the gut; later this epithelial plug becomes absorbed or 
canalised and it is the failure of this latter process to take place properly 
that results in either atresia or stenosis of the gut. 

Types.—Three types occur as follows: 

CoMPLETE ATRESIA.—If canalization does not take place at all, we have 
the proximal and distal portions of the gut united by a fibrous cord. 

PartiaL ATREsIA.—If the process fails before its normal completion, 
we have a narrowed lumen and a stenosed portion of the gut resulting. 

OccLusion By A DiapHraaemM.—If again absorption of the plug only 
just falls short of its normal completion, we may have in a normal ap-. 
pearing gut a diaphragm or septum persisting. This diaphragm is situ- 
ated about the papilla of Vater, usually just above it, and may or may not 
be perforated. When one considers that the liver buds out from the 
anterior wall of the duodenum about the fourth week, and the pancreas 
from the posterior wall about the same time, it is easy to imagine that 
many malformations may happen in this area of great specialization. 

Cautley in 1919 collected all the cases of atresia and stenosis of the 
duodenum which had been reported in the literature. These, with a case 
of his own, made in all about 100 cases, and several others have been re- 
ported since. He found that atresia was more common than stenosis and 
that occlusion by a diaphragm was very rare. In 48 cases of atresia, life 
lasted from 30 hours to 9 days; in 9 cases of stenosis from 30 hours to 14 
days. In Cautley’s own case of stenosis, the child lived for 13 months 
and 1 week; and he cites a remarkable case, reported by Harrison, of 
complete occlusion of the duodenum by a diaphragm situated opposite 
the papilla, where the child lived for 9 months. The specimen from this 
case is said to be in the museum of St. Barthlomew’s Hospital. Other 
types are acquired. In addition to developmental defects, there are sev- 
eral other less frequent causes of duodenal stenosis which have been noted 
from time to time, such as pressure of the head of the pancreas, ante- 
natal peritonitis, probably syphilitic in origin, and absence of the pan- 
creatic duodenal artery. When due to peritonitis, the obstruction is 
generally situated nearer the duodenojejunal junction, and there is 
fibrosis around the point of constriction. 

Symptomatology.—The symptoms are vomiting and constipation, and 
Cautley says that in 9@ per cent. of cases, the vomiting contains bile. 
If life is prolonged, we get the signs of obstruction and visible gastric 
peristalsis, and the development of a palpable mass caused by the dilated 
proximal portion of the duodenum. 

The points of difference between this condition and congenital pyloric 
stenosis are that the vomitus frequently contains bile and that the con- 
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tour of the abdominal tumor is less clearly outlined. Even where the 
obstruction is above the papilla of Vater, we may get bile in the vomitus 
as the common duct often has a branch which opens into the duodenum 
above the obstruction. 


Treatment.—The treatment of the condition is surgical only; few cases 
recover; obviously an early diagnosis and a skillful surgeon are essen- 
tial. Cautley points out that in the cases collected by him, 5 per cent. 
presented other developmental anomalies as well, such as imperforate 
anus, absence of organs, or atresia of the esophagus, urethra or rectum, 
so that very often all treatment is of no avail. 


There have been a number of cases reported of chronic duodenal 
obstruction with dilatation occurring in older children and adults. In 
these cases the obstruction is not due to developmental errors, but to some 
other cause such as pressure from enlarged retroperitoneal glands, tumor 
of the head of the pancreas, or the peritoneal adhesions resulting from 
ulcer or other causes. Dilatation of the duodenum is also often present 
when we have marked gastric dilatation (v. antea). 


. Roberts reports the case of a man of forty-two years old, who had had 
abdominal pain and vomiting since childhood. A barium meal passed 
through the stomach in normal time, but the duodenum was shown as 
an enormous C-shaped sac with an-air bubble on top. Operation showed 
a cicatrical band at the duodenojejunal junction, and a gastro-enteros- 
tomy gave relief. 

Chronic obstruction may also result from pressure on the duodenum 
by the superior mesenteric artery. In those cases we get all the signs of 
obstruction but when the abdomen is opened and the mesentery raised 
the condition is immediately relieved. 

Meyer reports two such cases, and Reinhard says that obstructions of 
this kind can be relieved by posturing, and that when this does not suffice, 
the abdomen should be opened and the intestine pulled out of the pelvis. 


Scrimger reports a case of this kind which occurred in the surgical 
service of the Royal Victoria Hospital. The patient was a mentally 
deficient child of eleven years, who had suffered from frequent vomiting 
since early infancy; sometimes the vomitus contained food taken two or 
three days before. When first seen, the child was small, poorly-developed, 
and weighed only 55 pounds. The abdomen was moderately full, and 
there was strong visible gastric peristalsis. The skiagrams showed the 
stomach to be moderately dilated and the duodenum very much dilated. 
The abdomen was opened and the stomach and pylorus found to be nor- 
mal, The duodenum was greatly enlarged and the rest of the bowel was 
normal, The obstruction of the duodenum was at the point of crossing 
of the superior mesenteric artery and was relieved by lifting up the 
mesentery. An anastomosis was made between the second part of the 
dilated duodenum and the first part of the jejunum, and the child en- 
joyed an uninterrupted recovery. She left the hospital one month ‘ater 
in good condition, and after eight months, had had no vomiting, had 
grown four inches and had gained 14 pounds in weight. 
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In all these cases of chronic obstruction, posturing and lavage as rec- 
ommended by Reinhard should be tried: Bassler says that he has seen 
only one case of duodenal obstruction caused by bands, kinks or angula- 
tion, but when these measures fail to give relief, the abdomen should be 
opened and the proper surgical measures carried out. 


CHAPTER XVIII 


FUNCTIONAL DISORDERS OF THE STOMACH 
By Grorare Morris Prersoi, M.D. 


Definition, p. 541; Classification, p. 541; Gastric function, p. 542; | 
Etiology, p. 545; Symptomatology, p. 545; D.agnosis, p. 546. 

Disturbances of motor function, p. 547:—Peristaitic unrest, p. 547; 
Hypermotility, p. 548; Merycism, or rumination, p. 548; Regurgita- 
tion, p. 549; Aerophagia, eructatio nervosa, p. 550; Pneumatosis, 
p. 550; Nervous vomiting, p. 551; Nervous nausea, p. 554; Cardio- 
spasm, p. 554; Pylorospasm, p. 556. 

Disturbances of secretion, p. 558:—Hyperchlorhydria, p. 558; Achylia 
gastrica, p. 562; Gastromyxorrhea, p, 563. 

Sensory disturbances referable to the stomach, p. 564:—Gastralgia, 
p. 565; Hyperesthesia gastrica, p. 565; Disturbances of appetite, 
p. 565; Nervous dyspepsia, or neurasthenia gastrica, p. 565; Gastro- 
succorrhea, or hypersecretion, p. 566; Periodic, con‘inuous hyper- 
secretion, p. 567; Chronic continuous hypersecretion, p. 568; 
Alimentary hypersecretion, p. 570. 


Definition.—Functional disorders of the stomach, or the so-called 
gastric neuroses, represent those conditions in which perversions or 
alterations in the functional activities of the stomach occur without the 
presence of any demonstrable lesion of that organ. It must be clearly 
borne in mind that no condition can properly be regarded as a neurosis 
or pure functional disturbance in the presence of any organic gastric 
condition. 


A generation ago considerable space was devoted to the gastric 
neuroses in all the systematic works upon diseases of the stomach. It 
is noteworthy that in recent years in such books the number of pages 
devoted to the consideration of functional disturbances of the stomach 
has steadily diminished. Improvements in diagnostic technic, the work 
of the skiagraphers, but particularly the observations of the abdominal 
surgeons, have clearly shown that many of the disorders that at one 
time were regarded as functional are in reality but manifestations of 
some definite organic disease. With the present steady increase in our 
knowledge, doubtless many conditions looked upon today as functional 
in character will ultimately be shown to be organic in their nature. 
Nevertheless, there are, and probably always will be a certain number 
of gastric disturbances that justifiably may be looked upon as primarily 
functional in character. 


Classification —It has been customary to group the gastric neuroses 
under two main etiological heads, the primary and the secondary. By 
the prithary are meant those conditions in which the seat of the disturb- 
ance resides entirelv within the stomach. The secondary group embraces 
those functional disturbances of the stomach which are the result of 
some underlying disturbance elsewhere in the body. This latter group 
is by far the more important, and includes that large number of instances 
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in which gastric disturbances are secondary to disease of other ab- 
dominal organs, such as the gall-bladder, appendix, pancreas, liver, 
colon, or the pelvic organs. in other instances the gastrie disturb- 
ances are secondary to disease of organs more remote from the stomach, 
such as the central nervous system, the thyroid, the heart, the lungs, 
and the blood-vessels. Many gastric neuroses are secondary to functional 
disturbances of the nervous system, as observed in hysteria, neurasthenia 
and the various psychoneuroses, and finally there may be secondary de- 
rangements of gastric function, the result of constitutional and chronic 
visceral disease such as diabetes, gout, the anemias and nephritis. The 
primary group of gastric neuroses is a comparatively small one, and 
although in this class the disturbance appears to lie in the stomach, it 
has been shown that in almost every instance some functional disorder 
of the nervous system is actually the underlying cause. In reality, 
therefore, all gastric neuroses are, strictly speaking, secondary, and are 
but manifestations either of some disorder of organs lying adjacent to 
or remote from the stomach, or of some functional or organic nervous 
disturbances or of some constitutional condition. From the standpoint 
of both diagnosis and management, it is important to bear in mind 
such a conception of the gastric neuros2s, since it often happens that 
gastric symptoms so dominate the clinical picture, that their relation- 
ship to other disease conditions is lost sight of. 

Gastric Function.— Before taking up the clinical aspect of functional 
disturbances of the stomach, it will be well to review briefly certain 
essential facts concerning gastric functions. By far the most. important 
functions of the stomach are motor. The movements of the stomach 
consist of waves of peristalsis, having their origin at the cardiac end 
of the stomach and sweeping on towards the pylorus. There is relatively 
little movement at the fundus of the stomach where the food that has 
been ingested lies undisturbed, thus permitting the continued action of 
the ptyalin derived from the salivary secretion. The peristaltic waves 
become much more active in the body of the stomach, and increase in 
their intensity as they progress toward the pylorus. These gastric move- 
ments propel the food forward and at the same time allow fresh masses of 
food to come in contact with the mucous membrane, thereby bringing 
about a proper admixture with the hydrochloric acid and pepsin. 

Alvarez has pointed out that the nonstriated muscle of the stomach, 
as well as that of other portions of the digestive tract, is to a great extent, 
autonomous and in itself possesses the property of initiating peristaltic 
movements. The same author believes that the pace-maker of the stomach, 
as it were, is that part of the lesser curvature that lies close to the 
cardia, and that from this point, down to the pylorus there are gradients 
of rhythmicity, tone, irritability and metabolic rate, and that these 
gradients are higher nearest the cardiac end and lower towards the 
pylorus. It is this variation in the gradients of the different portions of 
the intestinal tract including the stomach that, according to Alvarez, is 
chiefly responsible for the onward and downward direction of the gastric 
movements. A variation in one or several of these gradients may s0 
alter the normal ‘course and direction of the gastric movements as to 
create clinical symptoms. 

The result of the motor function of the stomach is to expel the acid 
chyme through the pylorus into the duodenum. Cannon demonstrated 
that an important factor in regulating the pyloric mechanism, by which 
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only that amount of acid chyme is allowed to enter the duodenum which 
can be properly taken care of by the digestive juices of the intestine, is 
the degree of acidity that exists on the gastric or duodenal side of the 
pyloric sphincter. A certain degree of acidity on the gastric side brings 
about relaxation of the pylorus, and when the acidity on the duodenal 
side reaches a certain degree, the pylorus is closed. In addition to this 
chemical regulation of the pyloric sphincter, it seems likely, from the 
work of Alvarez and others, that the opening and closing of the pylorus 
is also dependent upon the differences in the gradients of tone and 
irritability that exist between the stomach and the first part of the small 
intestines. These motor functions are here emphasized because they 
play a dominating réle in gastric physiology and the modifications 
which they undergo in abnormal states are largely responsible for many 
gastric symptoms. : 

The extrinsic nervous mechanism of the stomach, supplied through 
the vagus and abdominal sympathetic, is of undeniable importance in 
regulating the motor function of the stomach; although, contrary to 
the belief of some of the older physiologists, it is not essential for gastric 
movement, since as has been above pointed out, like other smooth muscle, 
the gastric musculature is autonomous. Both in health and disease nerve 
impulses play an important role in regulating gastric peristalsis. The 
plexus of Auerbach, lying between the longitudinal and circular layers 
of gastric muscle, serves to bring the musculature of the stomach under 
the control of impulses conveyed through the vagus and sympathetic 
trunks. Alvarez believes that the function of Auerbach’s plexus is to 
conduct stimuli in order to codrdinate movements of the gastric muscu- 
lature, to make the muscles of the stomach respond to the stimuli that 
come from the underlying mucous membrane, and further to prevent 
the gastric muscle from being too active and contracting down into a 
hard knot. The extrinsic nerves of the stomach are capable of stimulat- 
ing or depressing the organ either as a whole or in part, and in this way 
probably the nervous mechanism is capable of bringing about alterations 
in the irritability and tone of the gastric musculature. 


Although recognizing the physiological importance of the autonomy 
of the gastric muscle, one must not lose sight of the important réle that 
the extrinsic nervous mechanism of the stomach plays in bringing about 
functional disorders of that organ. The nerves that supply the stomach 
are a part of the vegetative or autonomic nervous system, which is made 
up of two great groups of fibers, those which originate from the sympa- 
thetic proper, and those which are a part of the great vagus system. 
In a general way it may be said that the function of the vagus is to 
stimulate, that of the sympathetic to depress. Eppinger and Hess have 
pointed out, largely on theoretical grounds, that under certain condi- 
tions the tonus, or excitability, of one or the other divisions of the 
autonomic nervous system may become so altered as to disturb the 
normal balance so that either the vagus or sympathetic influence domi- 
nates. When by reason of increased tonus the vagus system dominates, 
they have termed the condition vagotonia. When the opposite is true, 
and the sympathetic nervous system is in the ascendancy, the condition 
has been termed sympatheticotonia, Inasmuch as the nervous control of 
the stomach resides in the autonomic nervous system, when either of 
these conditions, vagotonia or sympatheticotonia exists, it is easy to 
conceive of modifications of normal gastric functions, the result of 
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alterations in the tonus of either of the two great divisions of the 
autonomic nervous system. It is more than likely, therefore, that 
functional disorders of the stomach are in many instances merely local 
manifestations of these vagotonic or sympuiheticotonie states. So far 
as the stomach is concerned, it is said that inereased vagal tone brings 
about increased or even reversed gastric peristalsis, spasm of the cardiac 
and pyloric sphincters and increased gastric secretion. On the other 
hand, sympatheticotonia may be responsible for diminished gastric 
secretion, atony of the gastric musculature and defective gastric peri- 
stalsis. 

The chemical function of the stomach is of less importance than the 
motor, since for the most part digestion is carried on in the small in- 
testine. The gastric juice, the active principles of which are hydro- 
chlorie acid and pepsin, begins to flow as the result of nervous 
stimuli that are initiated by the pleasure of seeing, smelling and taking 
food. The first flow of gastric juice, referred to as the appetite juice, 
acts as a stimulant to further gastric secretion. Carlson’s observations 
would indicate that in an ordinary individual, after a mixed meal, the 
total amount of gastric juice usually secreted, amounts to 700 cc. The 
same observer has also shown that even when no food is taken there is 
a fairly continuous secretion of gastric juice, varying in amount from 
a few cubic centimeters up to 60 c.c. 

Practically no absorption takes place through the stomach. Although 
water and the ordinary products of digestion are not absorbed, hydro- 
lyzed protein and concentrated glucose solution are taken up. 

Although frequently various subjective sensations, including pain, 
are referred to the stomach, it has been definitely shown by numerous 
observers, that the stomach along with other viscera, is insensitive to 
all forms of painful stimulation. The explanation of the pain felt in 
gastric disturbances is found in the ‘‘viscerosensory refiex’’ so aptly 
described by Sir James Mackenzie. According to this theory, when a 
viscus incapable in itself of painful sensation, is abnormally stimulated 
by some morbid process, unusually strong impulses are conducted along 
the sympathetic nerves running from the viscus to the spinal cord. These 
abnormal impulses have an effect upon adjacent ganglion cells ‘n the cord. 
If these adjacent cells in the cord are sensory, when thus stimulated they 
convey afferent impulse to the bra which are recognized as pain and 
are promptly referred to the peripheral distribution of the sensory 
nerves involved. Thus, abnormal stimuli arising in the stomach are 
conveyed by afferent sympathetic nerves to those segments of the spinal 
cord that supply certain portions of the abdominal wall, where the pain 
and discomfort of gastric disorders are felt. In the production of pain 
and other sensory disturbances which have their origin in the stomach, 
the importance of the motor functions of the stomach is again apparent, 
since the stimuli which give rise to these sensations are in all probability 
really the result of increased tension of the gastric wall or abnormal or 
violent contractions of its musculature. 

For the sake of convenience the clinical manifestations of functional 
disorders of the stomach may be considered under three main heads, 
according to whether motor, secretory or sensory disturbances dominate 
the picture. It should be clearly understood, however, that although at 
times disturbances involving only one important gastric function are 
encountered, nevertheless it is not infrequent to meet instances in which 
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several functions are equally disturbed. Furthermore, emphasis must 
again be placed upon the fact that although these functional disturb- 
ances may occur as pure neuroses, any or all of them are frequently 
encountered associated with organic disease of the stomach, in which 
case they must not be looked upon in the light of a neurosis but rather 
should be regarded as part of the symptomatology of the underlying 
anatomieal lesion. 


Etiology.—There are certain etiological factors that are common to 
practically all functional disturbances of the stomach. As a rule dis- 
orders of this character are more common in women than in men, although 
in private city practice, where a large number of men are leading their 
lives under tension, the disproportion between the two sexes is not great 
and a surprisingly large number of men suffer from gastric neuroses. 
Funetional disturbances of the stomach rarely occur in the very young, 
and are uncommon in old people. They occur chiefly between the ages 
of eighteen and forty-five, the largest number being observed between 
the twenty-fifth and thirty-fifth years. As might be expected, gastric 
neuroses are more common in those races, as for example the Polish 
Jews, that are particularly susceptible to functional nervous disorders. 
The upper classes are more often afflicted with gastric neuroses than the 
lower classes. They occur more frequently in those who lead confined 
lives, who exercise too little and eat and drink too much, especially 
in those who live at a high tension, and are constantly subjected to 
mental overwork and worry, and who are given to excesses whether 
business, professional or social. Emotional strains of all kinds are 
frequently determining factors. Over-indulgence in alcohol, tobacco, 
tea and coffee, rapid eating, irregular meals, and the habitual use of 
highly seasoned, rich and irritating food, may all be the exciting causes 
of functional gastric disturbances. In women, it is not uncommon to 
see gastric neuroses develop as the result of menstrual disturbances and 
pregnancy. It is rare to find gastric neuroses in those whose nervous 
systems are stable. They are usually found in individuals who have an 
underlying neurotic, high strung, emotional, neurasthenic or psychas- 
thenic nervous system. 

There seems to be no great unanimity of opinion as to the frequency 
with which functional disorders of the stomach are encountered. They 
ure certainly much more uncommon in the wards and out-patient de- 
partments of general hospitals than in private practice. It has been 
estimated that about from 3 to 5 per cent. of gastro-intestinal cases 
coming into a general hospital, can be regarded as instances of gastric 
neuroses. On the other hand, in private practice, various observers 
estimate that gastric neuroses comprise anywhere from 13 to 55 per 
cent. of all gastric cases. The latter figure is far in excess of that 
generally given. From 15 to 20 per cent. is a fair average of the num- 
ber of private cases of gastric disturbances that can be looked upon 
with reasonable certainty as instances of gastric neuroses. 

Symptomatology.—There are certain symptoms that are more or less 
characteristic of all forms of gastrie neurosis. There is no regularity 
in the way in which the symptoms develop. In some instances the onset 
is acute and no exciting cause can be discovered for the condition. On 
the other hand, the symptoms may be gradual in onset and slowly 
progressive. Functional disorders of the stomach run no definite course. 
intensity of the symptoms varies markedly from time to time, They 


546 FUNCTIONAL DISORDERS OF STOMACH Vou. VIL 


may cease with surprising abruptness and for no discoverable cause, 
only to recur with equal suddenness. The multiplicity and variability 
of the symptoms is characteristic of gastric neuroses. Unlike organic 
disease of the stomach, certain definite symptoms are not prone to per- 
sist in functional disturbances. There may be marked variation in the 
symptoms from week to week. The fact that the severity of the symptoms 
bears no relationship to the kind of food, or to the taking of food is 
equally suggestive. In many cases of gastric neuroses, the most extra- 
ordinary combinations of indigestible food can be taken with impunity, 
whereas the simpler forms of nourishment may bring on a train of most 
distressing symptoms, : The symptoms may occur at any time and fail 
to bear a definite relation to the taking of food, such as is usually ob- 
served when the cause of the digestive disturbance is organic. 


Gastric symptoms are frequently associated with nervous symptoms 
of a general character, such as depression amounting to melancholia at 
times; irritability; insomnia; hysteria and various psychoneurotic 
states. It is not infrequent for those who suffer from gastric neuroses 
to exhibit areas of cutaneous hyperesthesia and even anesthesia, and the 
gastric symptoms are frequently aggravated by emotional and nervous 
disturbances. Patients who suffer from gastric neuroses, may be entirely 
free of symptoms until they are subjected to some unusual strain, worry, 
or disappointment following which the!’ gastric svmptoms beeome 
pronounced. When pain is present it is“rarely localized, and is not 
associated with rigidity and tenderness. It is more apt to be vague and 
diffuse. A large number of ill-defined subjective sensations are often 
complained of. Decided variability in the gastric analysis, hyperacidity 
alternating with subacidity, or an absolutely normal gastric analysis i: 
not infrequently encountered. In the early stages of functional disorders 
of the stomach, there is rarely any noteworthy disturbance in the nutri- 
tion. As the discase progresses, the dietetic restrictions which these 
patients are apt to impose upon themselves, frequently lead to marked 
under-nutrition, so that in long-continued cases of gastric neuroses, it 
is not uncommon to find them comphidated By secoridary anemias and 
malnutrition. Careful analysis of the symptomatology must lead one 
to the conviction that in all true gastrie neurose’ the symptoms refer- 
able to the stomach are but the local manifestations of a General func- 
tional disorder of the nervous system. 


Diagnosis.—The diagnosis of functional aistuitianess of the stomach 
should never be made until all possibility of organic disease, either of 
the stomach or in organs remote from the stomach, has been definitely 
excluded. At best this is no easy task, because of the frequency with 
which functional disturbances of the stomach are associated with or 
develop in the course of organie disease. Thé frequency with which 
functional conditions of the stomach are associated with organic disease 
remote from that organ, as for example in the course of organic disease 
of the central nervous system, or of the lungs, or bf ‘the heart, must 
never be lost sight of. It’ is particularly important t exclude disease 
of other abdominal organs, since it is a common oéturrence to find 
functional gastric disorders masking some underlying causative condi- 
tion, such as chronic cholecystitis, with or without stone; a ‘chronic 
appendix ; disease: of the liver or pancreas; colonie stasis or ‘yiseerop- 
toris. Tn ‘order to exclude all possibility of organic’ disease, every’ case of 
suspecte functional disturbance of the stomach should'receive a thor- 
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ough physical examination, and if the symptoms persist such examina- 
tion should be frequently repeated. Careful investigation of the urine 
and of the blood should never be omitted, and in every instance repeated 
gastric analyses, with a view to testing the secretory and motor functions 
of the stomach, must be resorted to. An additional safeguard is a 
properly carried out roentgenological examination of the gastro-intestinal 
tract. 

The occurrence of certain symptoms should always mnake one hesitate 
to make the diagnosis of a functional gastric disturbance. Some of these 
which may be mentioned are persistent and localized abdominal pain; 
the occurrence of even moderate degrees of gastric retention; persistent 
and high degrees of gastric hyperacidity, especially when associated 
with gastric pain and heart-burn; the occurrence of pain in the 
upper abdomen at definite times after eating; the existence of a gastric 
subacidity, associated with pain, vomiting or retention, the association 
of gastric symptoms with anemia and progressive loss of weight and 
strength; and the occurrence of blood in the stools, occult or macroscopic, 
unless some obvious local cause for the bleeding can be found. It should 
also be borne in mind that just because a nervous individual suffers 
from gastric disturbances, there is no reason why that individual may 
not also be the subject of definite organic disease. Finally, the fact 
that gastric neuroses rarely develop in people over forty-five should 
make one extremely cautious in making such a diagnosis in any except 
younger individuals. It cannot be emphasized too strongly that the 
diagnosis of a gastric neuroses should never be entered into lightly. It 
is justifiable only after all possible organic disease of the stomach or of 
other organs has been most carefully excluded. 


DISTURBANCES OF MOTOR FUNCTION 


PERISTALTIC UNREST 


By this term is meant abnormally violent peristaltic movements of 
the stomach which are usually more or less visible. These violent peri- 
staltic movements as a rule take their origin near the fundus of the 
stomach and sweep towards the pylorus. At times antiperistaltic move- 
ments have also been observed. 

Etiology.—Generally, excessive peristalsis cannot be looked upon as 
a neurosis, since it is associated with varying degrees of pyloric obstruc- 
tion. Occasionally however, it may be observed in neurotic and neuras- 
thenic individuals, and when no pylorie obstruction is present the con- 
dition may be regarded as a pure neurosis. 

Symptomatology.——In addition to the general symptoms of the asso- 
ciated or underlying functional nervous disturbances, patients who 
suffer from peristaltic unrest complain of uncomfortable sensations in 
the region of the stomach. the result of the excessive or abnormal mus- 
cular contractions. Actual pain is rarely present. From time to time 
other symptoms such as nausea, belching or sour eructations may be 
complained of. 

Diagnosis.—The raritv of peristaltic unrest as a pure neurosis should 
be borne in mind in making a diagnosis. The important step in such a 
diagnosis is to exclude by every possible means the presence of any 
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organic obstruction of the pylorus, or of a pylorospasm secondary to 
disease of the other abdominal: organs. 

Treatment.—There is no special local treatment of the condition, 
although the application of the faradic current both externally and 
internally has been recommended. In common with other gastric 
neuroses, the essential feature of the treatment is to improve the general 
condition of the patient, and to correct the underlying functional dis- 
orders of the nervous system. 

Prognosis.—The prognosis is good if the ser ne nervous condi- 
tions can be removed. 


HYPERMOTILITY 


Gastric hypermotility must not be regarded as synonymous with 
peristaltic unrest. The former is rarely if ever a neurosis, whereas the 
latter may be. In hypermotility increased peristaltis of the stomach 
is associated with the rapid emptying of chyme into the small intestines. 
Hypermotility usually occurs in association with achylia gastrica; it 
sometimes accompanies diarrheal conditions, and is even observed in 
earcinoma of the stomach and chronic duodenal ulcer when the pylorus 
is relaxed and non-obstructed. The rapid emptying of the stomach 
in achylia, when the normal acid reaction that is required to open the 
pylorus is lacking, is a phenomenon which secms to be at variance with 
Cannon’s conception of the chemical mechanism responsible for open- 
ing and closing the pyloric sphincter. That rapid emptying does fre- 
quently oceur with achylia, is a well demonstrated clinical fact and the 
explanation is probably to be found in Alvarez’ theory of gradients of 
tone and irritability which are graded downward from the cardiac end 
of the stomach to the pylorus. 


MERYCISM oR RUMINATION 


Rumination is a condition in which small portions of food are regurg!- 
tated into the mouth, either to be ejected or again masticated and 
swallowed. The exact mechanism by which rumination occurs is not 
clearly understood. By some it is thought to be purely the result of 
relaxation of the cardia while by others it is looked upon as a result of 
irritation of the vagus which causes dilatation of the cardia and anti- 
peristaltic waves in the esophagus. Dilatation of the lower end of the 
esophagus has also been held responsible for the condition. 

Etiology.—Rumination is found more often in men than in women. 
It seems to be more common in the intellectual classes than in those that 
are not brain workers. It occurs more often in high strung, neurotic in- 
dividuals than in those that are nervously stable. Age seems to have 
no etiological bearing on the condition. In some cases the onset appears 
to have been due to nervous shock and worry. A number of observers 
believe that heredity plays a certain part in causing a predisposition to 
the affection. It is dlso said that the habit may be acquired by imitation. 

Sympfomatology.—The onset of rumination is usually gradual. It 
apparently begins with the regurgitation of food. As a result of this 
regurgitation, a certain agreeable sensation is experienced. Gradually 
the patient begins to reswallow the regurgitated material, until finally 
a habit is established which ultimately becomes involuntary. Regurgita- 
tion may take place after every meal, or only occasionally. It usually 
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occurs soon after the meal, but may be delayed for some hours. It may 
last for a long or a short time after a meal. When regurgitation or 
rumination takes place soon after the ingestion of a meal, the material 
regurgitated retains the taste of the original food; when rumination 
occurs some hours after a meal, the regurgitated material is usually 
bitter or sour, Rumination is not accompanied by vomiting or nausea. 
It more often occurs alone but may be associated with other gastric 
symptoms. The gastric analysis is as a rule normal and the nutrition 
of the patient is not affected. Sometimes the condition disappears 
spontaneously, only to recur when the individual is subjected to some 
unusual nervous strain. 

Diagnosis.—The diagnosis is readily made by the fact that the re- 
gurgitated food is remasticated, and the regurgitation is not associated 
with nausea or vomiting, and is accompanied by a distinct pleasurable 
sensation. 

Treatment.—The essential thing in the treatment of rumination is 
auto-suppression, The condition is often relieved by teaching the patient 
to masticate thoroughly and to chew slowly. Any abnormalities of the 
gastric secretion should be corrected, and the general condition of the 
patient should be improved in every possible way. Strychnin and 
quinin have both been given; they have no specifie action, but owing to 
their bitter taste, tend to lessen the desire to ruminate. 

Prognosis.—The prognosis is as a rule good, especially if the patient 
can be made to realize that rumination is but a bad habit and is largely 
under the control of the individual’s will. 


REGURGITATION 


Regurgitation, the bringing up of small quantities of food from the 
stomach into the mouth whence they are ejected, sometimes occurs 
as a pure neurosis, but it is frequently associated with organic disease 
of the stomach, such as the various forms of gastritis, gastric dilatation, 
gastric ulcers and neoplasms. When regurgitation occurs as a pure 
neurosis, it is usually associated with nervous excitements, strains, 
shocks and worries. 

Symptomatology.— When regurgitation is a true neurosis, the act is 
involuntary and usually continues throughout the entire period of 
digestion. The longer after the ingestion of food that regurgitation takes 
place, the more acid is the regurgitated material. In some individuals 
regurgitation only occurs after certain meals or after the ingestion of 
special types of food. When regurgitation is persistent and severe, 
there may ultimately occur some impairment of the general nutrition. 
wae it is a pure neurosis, there are no noteworthy changes in the gastric 
analysis. 

Diagnosis.—Regurgitation must be differentiated from rumination 
and from vomiting. As above pointed out in rumination the food is 
remasticated and reswallowed; in regurgitation it is ejected. Vomiting 
is accompanied by. the well-known manifestations of nausea and retching. 
which are absent in regurgitation. The essential thing in the diagnosis 
is to eliminate the possibility of organic disease of the stomach before 
regarding regurgitation as a pure neurosis. 

Treatment.—The treatment consists chiefly in psychotherapy with 
autosuppression as its object. The general nervous disturbance must 
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be carefully managed. If the general health of the patient has suffered, 
foreed feeding and rest frequently must be resorted to. 


AEROPHAGIA OR Eructratio NERVOSA 


By aérophagia is meant periodic attacks of noisy belching. At one 
time it was thought that the gas thus expelled was due to fermentation 
and had its origin in the stomach, a belief which is fondly cherished by 
most sufferers from this condition. It has been shown, however, that 
this is not the case, but that in reality the gas which is belched with 
such noise and force is but swallowed air. Under normal conditions 
small quantities of air are swallowed when food is taken. In aérophagia, 
voluntary, violent deglutition forees the air into the esophagus and 
stomach; sometimes the swallowed air never gets further down than the 
esophagus, and it is then expelled by forcible contractions of the esoph- 
agus. Such expulsion is a voluntary act, and is indulged in to relieve 
various uncomfortable sensations that are referred to the stomach. 
Aérophagia must be regarded in almost every instance as a primary 
neurosis. . 

Symptomatology.—It occurs chiefly in young people, and in those 
who are neurotic and emotional. The onset sometimes follows some 
unusual care, worry or nervous excitement. The ability to swallow and 
expel air forcibly may easily be acquired and is often indulged in by 
ehildren as a form of amusement. The expulsion of air is accompanied 
by a characteristically loud noise. All the swallowed air may be ex- 
pelled at one time or the expulsion may be gradual and brought about 
by a series of noisy belchings. The attacks of aérophagia may last for 
hours and even for days. There is a tendency for the disturbance to 
disappear and to reappear again if the individual is subjected to undue 
nervous strain. 

Diagnosis and Treatment.—The diagnosis offers no difficulty. The 
most essential thing in the treatment is to convince the patient that the 
regurgitated air has nothing to do with fermentation, and to explain the 
mechanism by which aérophagia is brought about. As soon as the patient 
is thoroughly convinced that the symptoms are in no sense serious they 
usually can overcome them voluntarily. When a serious functional nerv- 
ous disturbance underlies the condition, it obviously calls for treatment. 
Regulation of the diet, mastication and regular meals are helpful. In 
some instances the use of bromids, chloral and nerve sedatives will 
promptly relieve the condition. 


PNEUMATOSIS 


Pneumatosis is characterized by over-distention of the stomach with 
air which cannot be expelled. The condition is said:to be due to simul- 
taneous spasm of the pylorus and cardia. Pneumatosis may occur in a 
pure neurosis associated'with some general functional nervous disturb- 
ance. On the other hand, it is observed in association with organic 
lesions of the stomach, notably atony and dilatation. It is more fre- 
quently encountered in men than in women. 

Symptomatology.—_T wo forms of the condition have been deaebed. 
an acute and a more chronic type. In the acute form sudden over-disten- 
tion of the stomach occurs giving rise to a ballon-shaped tyvmpanitie 
tumor in the abdomen, which interferes with the diaphragmatic move- 
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ments, and is often associated with dyspnea, cyanosis and palpitation, - 
arhythmia and even collapse. The more chronie form usually follows 
the ingestion of a meal or over-exertion. The distention of the stomach 
is less acute and although dyspnea, cyanosis and palpitation oceur in 
conjunction with marked epigastric discomfort, the symptoms are not so 
alarming as in the acute form. The patient is unable to spontaneously 
relieve himself by belching, and unless there is some outside interfer- 
ence the symptoms do not pass off until the spasm of the cardiac and 
pyloric muscles relaxes. In this condition there is nothing significant 
about the gastric analysis. 

Treatment.—The acute forms require prompt treatment, and relief 
is best afforded by the passage of a stomach tube. In the management 
of all forms of pneumatosis, attention must be paid to the state of the 
nervous system. Various forms of mechano- and hydrotherapy are fre- 
quently found useful. Numerous drugs have been employed. Those in 
which chief reliance can be placed are the bromids, eserin and strychnia. 
The use of morphia is advocated by some. 


7 Nervous VOMITING 


The mechanism by which vomiting occurs is a complicated one. The 
act is under the vontro!l of the vomiting center located in the medulla 
in close association with the ganglia of the tenth nerve. To this center 
afferent fibers come from diverse portions of the body. The most im- 
portant of these afferent fibers arise in the mucous membrane of the 
fauces and pharynx as well as from the mucous membrane of the stomach 
and the duodenum. Other afferent sensory fibers take their origin from 
various abdominal viscera. Anything which causes irritation of the 
sensory fibers or which irritates the vomiting center directly, may 
cause vomiting. It is therefore not surprising that vomiting occurs 
as a symptom of many conditions. It often accompanies disease of organs 
remote from the stomach. When the vomiting center becomes stimulated, 
the cardiac end of the stomach becomes perfectly relaxed and flaccid. 
Strong peristaltic waves keep the right half of the stomach and pylorus 
tightly contracted. whereas the left half of the stomach is entirely re- 
laxed. While the stomach is in this condition, forcib’e contraction of 
the diaphragm and abdominal muscles expels the contents of the relaxed 
cardiac end of the stomach into the esophagus, where waves of anti- 
peristalsis complete its expulsion. 


We are here not concerned with vomiting which is due to nervous 
disturbances. The amesis which results from the ingestion of putre- 
factive or irritating food and the vomiting which is due to organic dis- 
ease of the stomach and other organs may be dismissed. 

Types of Nervous Vomiting.—Various subdivisions of nervous vomit- 
ing have been described. The simplest grouping and that which is 
generally employed, is as follows: Cerebrospinal vomiting, reflex vomit- 
ing, and nervous yomiting proper. a 

CEREBROSPINAL VOMITING.—This is due to central stimulation of the 
vomiting center, and occurs in association with many organic nervous 
diseases, which involve the central nervous system, notably brain tumor, 
brain abscess, aponlexy, concussion, encephalitis and the various forms 
of inflammatory disease of the meninges. It also occurs in transverse 
myelitis, and in association with the gastric crises of tabes dorsalis. In 
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cerebrospinal vomiting the emesis is but a symptom of the underlying 
organic nervous disease. 

Reritex Vomitina.—This is frequently encountered and results from 
afferent impulses that are carried to the vomiting center by disease of 
various organs, other than the stomach: for example, diseases of the 
intestines, gall-bladder, appendix and genito-urinary organs. It is 
frequently observed in pregnancy. Reflex vomiting may also be asso- 
ciated with disease of the middle ear, of the eyes and of the pharynx. 

True Nervous Vomitine.—This is the type which is associated with 
various functional disorders of the nervous system such as neurasthenia 
and hysteria. It is seen more often in women than in men. Several- 
types of nervous vomiting proper have been described. 

Hysterical Vomiting.—In this type, which is found largely in women, 
vomiting occurs repeatedly day after day; sometimes after each meal, 
sometimes only once a day. In spite of this persistent vomiting, the 
general condition of these patients suffers but little; even after they have 
continued to vomit for weeks their bodily vigor is surprisingly good. 
The only explanation of this fact is that a certain amount of each meal 
is retained and only a portion is vomited. 

Periodical Vomiting.—Leyeden described a form of vomiting in which 
the paroxysms recur at regular intervals. Between the attacks the 
patient is in good health. Paroxysms of vomiting may be of short 
duration or may be prolonged for days. The onset is usually accompanied 
by epigastric pain. At first the vomitus consists of the food recently 
eaten. Later only bile and mucus are ejected, and if the attack con- 
tinues long enough, distressing retching without the ejection of any 
gastric contents may occur. When these periodic attacks recur at short 
intervals and are of considerable duration, the general health of the 
individual ultimately suffers, and in some instances alarming degrees 
of emaciation result. 


Juvenile Vomiting.—This is a form of nervous vomiting observed 
in neurotic children, usually of a school age, especially those who have 
a tendency to overstudy or whose nervous systems bear badly the 
discipline and strain of school life. Such children will have attacks 
of vomiting from time to time without any apparent cause. That these 
attacks bear some relation to the strain of study is suggested by the fact 
that they usually clear up promptly when the child is taken out of school 
and never occur during the vacation time. 


Psychic Vomiting.—This may occur in healthy robust individuals, 
as the result of some sudden shock or fright. Examples of this form 
of vomiting are furnished by those individuals who vomit whenever they 
see distressing occurrences, such as an accident. 

Cyro.ic Vomitine.—Another type of vomiting which is sometimes 
included under nervous vomiting, is known as the cyclic, or periodic 
vomiting of children. It is questionable whether this type of vomiting 
really falls in the category of nervous vomiting. There is considerable 
evidence to show that these recurring attacks observed in children be- 
tween the ages of two and ten, usually ushered in by malaise, headache, 
anorexia and abdominal distress, and nearly always aceompanied by 
fever, are in reality toxic in origin. There are a number of observa- 
tions that indicate that the toxemia is the result of some metabolic dis- 
order, which results in the production of abnormal quantities of acetone, 
and diacetic acid, beta-oxybutyrie acid, sometimes lactic acid and nearly 
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always an increase in indican. All or any of these substances may be 
responsible for the toxemia. This type of cyclic vomiting that is found 
in children is here mentioned only to be excluded from the group of 
true nervous forms of vomiting. 


Symptomatology.— All these forms of nervous vomiting proper have 
certain characteristics in common which aid materially in their recog- 
nition. As a rule vomiting is accomplished with great ease and without 
any retching and distress. The quantity of food taken bears no rela- 
tionship to the vomiting. Often highly irritating substances may be 
ingested with impunity, whcreas easily digested materials are promptly 
rejected. In some instances of nervous vomiting, only one form of food 
can be ingested. Another characteristic worthy of note is the insig- 
nificant effect which prolonged nervous vomiting has upon the general 
condition of the patient. In most eases of nervous vomiting, the asso- 
ciated symptoms point to the existence of some fundamental functional 
weakness of the central nervous system. 

Diagnosis.—The diagnosis of nervous vomiting is by no means easy. 
It is important to determine the exact type of nervous vomiting with 
which one is dealing, this is often a most difficult matter. As in the 
diagnosis of other forms of gastric neurosis, it is essential to exclude 
all possible organic disease. The frequency with which vomiting occurs 
in many diseases of the stomach and other organs, makes the diagnosis 
of nervous vomiting both dangerous and difficult. A thorough clinical 
study of the patient, a complete investigation of the gastro-intestinal 
tract, and attention to the above enumerated characteristic features of 
nervous vomiting will aid materially in arriving at a proper diagnosis. 

Treatment.—The first consideration in the treatment of nervous 
vomiting is to find and remove the cause. Since most instances of true 
nervous vomiting are but local manifestations of a general functional 
derangement of the central nervous system, the treatment appropriate 
to the nervous condition is urgently indicated. In some instances hy- 
cienie measures, change of scene, regulation of exercise, etc., will prove 
sufficient. In the more severe cases, a carefully conducted rest treat- 
ment 1s required. No definite rules can be laid down for the proper 
dietetic treatment of these cases. Asa rule, liquids are better borne than 
other forms of food. In some instances, however, liquids are badly 
tolerated, and that form of diet must be found which the patient can 
retain the best, since the essential thing is to increase the patient’s 
nutrition, When nothing can be retained, rectal alimentation may be 
resorted to. Glucose and sodium bicarbonate enterocylsis is often useful 
and in recent years the duodenal tube has been successfully employed, 
and perhaps offers the most effective means of managing the severe cases. 
An endless array of drugs have been tried. Morphia is probably the 
most effective, but should never be used except as a last resort, and then 
should only be given hypodermically and if possible the patient shoula 
not be aware of what is being administered. The well-known combina- 
tion of a powder which contains a twelfth of a grain of cocain hydro- 
chlorate, a twelfth of a grain of codein sulphate, and a grain of cerium 
oxalate, administered dry on the tongue every few hours, frequently 
proves beneficial. . 

Prognosis.—In nervous vomiting proper the prognosis is usually good, 
provided of course the underlying disturbance of the nervous system can 
be corrected. In the forms of vomiting described as reflex and cerebro- 
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spinal, the prognosis depends obviously upon the underlying cause, which 
is frequently serious and incapable of removal. 


Nervous NausEa 


Like vomiting, nausea is a frequent symptom of many diseases, and 
its mechanism is closely related to that of vomiting. Occasionally it is 
not due to any organic disease of the stomach or other organs, and is 
cncountered as the accompaniment of neurasthenia, hysteria or func- 
tional derangements of the central nervous system; under such condi- 
tions it may be looked upon as a form of true gastric neurosis. Nervous 
nausea is more common in women than in men; is frequently observed 
in chlorotic young women; and may prove a troublesome symptom at the 
menstrual period and at the menopause. Like nervous vomiting, nervous 
nausea may bear no relationship whatsoever to the ingestion ot food. It 
may occur at any time during the day or night, it may be intermittent 
or continuous. Its duration is variable and may lead on to true nervous 
vomiting. The secretory and motor functions of the stomach are un- 
altered in. most cases of nervous nausea. The diagnosis can only be 
made when all possible organic disease has been excluded. The manage- 
ment of nervous nausea does not differ essentially from the treatment 
vutlined for nervous vomiting. 


CARDIOSPASM 


By ecardiospasm is meant a spasmodic contraction of the cardia. 
Cardiospasm occurs in the course of numerous organic conditions, in- 
volving the lower end of the esophagus and the cardiac end of the 
stomach, such as ulcers, fissures, neoplasms and inflammatory lesions. 
When any such anatomical basis exists, the cardiospasm cannot be re- 
garded as a neurosis. On the other hand, cardiospasm rather frequently 
accompanies neurasthenic and hysterical states without any organic 
basis, Under such conditions it is justifiable to regard it as one of the 
iorms of gastric neurosis. Cardiospasm is frequently associated with 
weakness or relaxation of the esophageal wall, and when it is persistent 
or recurrent, sooner or later may bring about actual dilatation of the 
esophagus. The exact mechanism of cardiospasm is not clear, Most 
writers seem willing to accept the suggestion of Meltzer as a likely ex- 
planation, namely, that cardiospasm is the result of a failure of the 
normal inhibitory influences of the central nervous system which con- 
trol the contractions of the cardiac sphincter. 

Etiology.—Cardiospasm is more common in women than in men. As 
in the case in most gastric neuroses, it is More common between the 
twentieth and fortieth years. When functional in its origin, it is asso- 
efated with various neurasthenie states, and is frequently brought on by 
excitement, worry, depression and fear. Too rapid eating, food that has 
heen imperfectly chewed, highly seasoned and stimulating food, the 
ingestion of food that is too hot or cold may frequently precipitate 
the attacks. 

Symptomatology,—There sre two varieties of cardiospasm, the acute 
and chronic. In the acute form the patient is well between the attacks 
which come on periodically, and last but a day or two. At the onset of 
the attack, the patient experiences painful and difficult deglutition, a 
feeling of fullness and oppression, and a burning sensation is frequently 
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felt behind the sternum. As food is ingested it accumulates in the 
esophagus in spite of violent efforts to force it into the stomach. Finally 
regurgitation of undigested alkaline food takes place and with evacua- 
tion of the contents of the esophagus, the symptoms disappear until the 
next acute recurrence. 

In the more chronic form of cardiospasm, the patients suffer more or 
less constantly from dysphagia. For short periods they are able to 
take their regular meals with a fair amount of comfort. But the dys- 
phagia gradually returns, and varies in degree from time to time. As a 
rule semi-solids and liquids may be swallowed with some degree of ease. 
Frequently solid food cannot be forced past the cardia, except when it 
is thoroughly chewed and taken in small quantities along with the 
liquids. Fullness, pressure and discomfort are frequently complained 
of. As a chronic cardiospasm persists, sooner or later diffuse dilatation 
of the esophagus results. The greater the degree of esophageal dilation, 
the more substernal discomfort is experienced. Violent efforts are con- 
stantly being made to force the contents of the esophagus past the spastic 
cardia. More or less intermittent regurgitation of the undigested alka- 
line contents of the esophagus takes place. When chronic cardiospasm 
becomes persistent, the general nutrition invariably suffers. 

Diagnosis.—The diagnosis of functional spasm of the cardia must be 
made from cardiospasm associated with organic disease. It is essential 
to differentiate cardiospasm from esophageal obstruction, the result of 
neoplasms at the lower end of the esophagus and cardia, and from ex- 
ternal compression on the esophagus from tumors, aneurysms, medi- 
astinal abscesses, enlarged mediastinal glands, effusions and adhesions. 
To-day by far the most satisfactory way of recognizing cardiospasm and 
eliminating some of the possible organic causes for cardiae obstruction is 
afforded by the x-ray. In all cases of cardiospasm, the patient should 
be subjected to careful roentgenological examination. Examination b 
means of the esophagoscope affords another important diagnostic method. 
In addition to these procedures, passage of the esophageal bougie, fur- 
nishes valuable information. In cardiospasm of functional origin less 
resistance is offered to esophageal bougies of large caliber than to small 
ones. When a large caliber esophageal bougie is passed to the point 
of constriction, a sense of resistance will be felt at first which suddenly 
gives way allowing the bougie to pass into the stomach. The contrary 
is the case when an organic basis exists for cardiac obstruction. 

Treatment.—In all forms of cardiospasm of nervous origin, particular 
care should be taken to remove if possible the underlying nervous cause, 
to Improve the general nervous condition and general nutrition of the 
patient. In the acute form of this condition, the cardiospasm may 
usually be terminated by the introduction of a large-sized esophageal 
bougie into the stomach. When once introduced it should be allowed 
to remain for some time. Various drugs having a tendency to relax the 
spasm of the cardiac muscle have been found useful. Of these bella- 
donna is undoubtedly the most efficient. The bromides and chloral are 
sometimes helpful and in extreme cases morphia has to be resorted to. 

The treatment of the chronic form offers more difficulty. In addition 
to doing everything possible to bring the general nervous tone back to 
normal gareful feeding should -be practiced. Frequently only semisolid 
or liquid food can be taken. In the extreme cases feeding has to be car- 
ried out through a tube introduced through the cardia. Repeated dila- 
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tations of the cardia by large-sized bougies allowed to remain in position 
for some time, should be practiced; they are sometimes sufficient to over- 
come the chronic spasm. The most effective local measure, however, is 
forcible dilatation by means of some of the well-known dilators that 
are now available. | 


PYLOROSPASM 


The term pylorospasm refers to spasmodic contractions of the pyloric 
sphincter. | 

Etiology.—Spasm of the pylorus is brought about either by local 
irritation of the mucosa of the pylorus, as occurs in erosions, fissures, 
ulcers, neoplasms involving the pylorus, or by conditions associated with 
gastric hyperacidity, or by reflex irritations of the pylorus due to in- 
flammatory disease of organs elsewhere in the abdomen such as is 
observed in disturbances of the duodenum, diseases of the biliary tract, 
the pancreas and the appendix. Jn none of the above-mentioned con- 
ditions can the spasm of the pylorus be looked upon as functional in 
character. There are, however instances of pyloric spasm for which 
there is no discoverable organic cause, and which appear to be character- 
istic of some functional nervous disturbance. It is only in this latter 
group that pylorospasm can be looked upon as a gastric neurosis, and 
although pylorospasm is a condition frequently encountered, it is un- 
deniably seen with comparative rarity as a true neurosis. In all prob- 
ability pylorospasm of functional origin is the result of excessive vagal 
stimulation and may be looked upon as one of the manifestations of 
vagatonia. 

Symptomatology.—In the beginning pylorospasm of nervous origin 
occurs at irregular intervals, and lasts but a short time. Gradually the 
attacks become more frequent, and the duration of the spasm increases. 
As a rule the spasmodic contraction takes place two or three hours after 
the ingestion of a meal at the hight of digestion, This contraction is 
associated with varying degrees of cramp-like pain in the region of the 
pylorus. With marked grades of the affection in individuals with thin 
abdominal walls, a mass due to the firmly contracted pylorus may at 
times be felt. At first there is no noteworthy retention, but as the 
pylorospasm becomes more persistent and spasticcontraction of the py- 
lorous exists more or less continuously, there gradually takes place dilata- 
tion of the stomach, with associated retentjon. . When the condition 
reaches this degree, periodic attacks of vomiting and retained gastric 
contents occur. With the vomiting there is prompt relief of the pain 
and the other symptoms. The gastric contents as a rule show an in- 
crease in acidity. 3 

Diagnosis.—Before hazarding a diagnosis of plyorospasm due to ner- 
vous origin, it is essential that all the many organic causes for plyoro- 
spasm, both within and ‘without the stomach, be excluded. The existence 
of a pylorospasm, and the retention subsequent thereto, is easily recog. 
nized. To determine the underlying cause of ‘the pyloric cramp is often 
a difficult matter. The diagnosis is materially helped by roentgeno- 
logical examination of the gastro-intestinal tract. In the hands of a 
competent roentgenologist, a purely functional pylorospasm can usually 
be differentiated from one due to organic disease. Friedenwald and 
others emphasize the fact that the administration of large doses of 
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atropin furnishes a useful means of differentiating between nervous 
and reflex pylorospasm and that due to organic disease. In the former 
instances, atropin will relieve the spasm, but in organic disease of the 
pylorus, the spasm is unaffected by atropin. 

Treatment.— When pyloric spasm is nervous in origin, the underlying 
functional disturbance of the nervous system must be eliminated if 
possible. When the pylorospasm is reflex in origin, the cause of the 
condition must be found and removed. 


Inasmuch as in nearly all instances of pylorospasm, gastric hyper- 
acidity exists which tends to keep up the condition, regulation of the 
diet, the exhibition of those drugs which tend to control the hyperacidity, 
such as have been discussed under the treatment of gastric uleer and 
hyperchlorhydria, often afford considerable relief. The drug which 
tends to relieve the spasm of the pylorus better than any other, is atropin 
given hypodermically in large doses. Opiates, in the form of morphia 
or some of its derivatives, may be required in extreme cases of pyloro- 
spasm. When retention and dilatation occur, gastric lavage is a most 
useful procedure. In some severe cases of spasm of nervous origin, 
pyloroplasty has been practiced with brillant results. 


ATONY OF THE STOMACH 


There is a question in the minds of soma observers, as to whether 
atony of the stomach can ever be looked upon as a gastric neurosis; 
whether it is not always but a part of gastric dilatation. It is probably 
true that in a majority of cases atony of the stomach cannot be classed as 
one of the gastric neuroses. Nevertheless, there are instances of gastric 
atony which it seems justifiable to include under functional gastric dis- 
orders. 

By atony of the stomach is meant a condition in which the normal 
tonus of the gastric musculature is lost. When this occurs, it delays the 
evacuation of the gastric contents into the intestines. If this condition 
of affairs persists for any length of time, gastric dilatation ultimately 
supervenes. 

When one recalls that the rhythmic contraction of the smooth muscle of 
the stomach is dependent upon the maintenance of normal muscle tonus 
and that this tonus, in part at least, is dependent upon a normal equili- 
brium between the impulses that are conveyed to the gastric musculature 
through its extrinsic nerves, the vagi and the sympatheties, it is con- 
ceivable that disturbances of the nervous system which modify the dis- 
charge of normal impulses along these extrinsic nerves. may through 
vagal inhibition or sympathetic stimulation, so modify the normal tonus 
of the gastric wall as to bring about atony. Under such conditions, 
and when there is an absence of any organic lesion of the stomach, the 
atony may be looked upon as nervous in origin. 

Etiology.—In individuals who suffer from that disturbance of the 
automatic nervous system referred to by Eppinger and Hess as sympa- 
theticotonia, psychic disturbances and prolonged anxiety may produce 
atony. In individuals of this type the ingestion of large quantities of 
food or fluid, or the prolonged use of irritating foods, may induce the 
condition, 
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Symptomatology.—In primary atony of this type, especially in its 
early stages, dilatation of the stomach does not occur. The symptoms 
are chiefly due to motor insufficiency, but the gastric fullness, discomfort 
and distention after even small meals, is characteristic. The appetite is 
diminished, and the symptoms gradually subside as the stomach becomes 
empty, only to recur on the taking of food. Sour eructations and belch- 
ing are common symptoms. Nausea and vomiting are not characteristic 
of the condition. 

In the early stages of atony, physical examination may show nothing, 
but after dilatation takes place, the stomach is found to be enlarged. 
After the ingestion of even small quantities of fluid, the characteristic 
splash can be heard over the gastric area. Examination of the stomach 
eontents reveals a certain amount of retention, but as a rule the acidity 
is little if any altered from the normal. In most cases of atony, consti- 
pation is the rule. 

Treatment.—In view of the impaired motor power of the stomach, and 
the tendency to dilatation, it is obviously essential that the viscus must 
not be overloaded and that the food which enters it should be as well 
prepared as possible. For that reason those who suffer from atony of 
the stomach, should be instructed to eat slowly, to masticate thoroughly, 
and to take small quantities of food at frequent but regular intervals. 
These meals should consist of food that is easily digestible and non-irritat- 
ing. Bulky foods, and large quantities of fluid should be avoided. Every 
effort should be made to tone up the musculature of the stomach and 
the abdominal walls. This may be helped by systematic exercises, mas- 
sage and hydrotherapy. Any associated constipation should be overcome. 
The general condition of the patient should require special attention, and 
all associated nervous disturbances should receive the appropriate treat- 
ment. In many cases considerable benefit is derived from placing the 
patient upon ascending doses of the tincture of nux vomica, In an 
ordinary adult, 15 drops may be given before meals, and the dosage in- 
ereased by 2 drops per dose every third day, until as much as 30 drops 
are being taken three times a day. Patients may be kept on this dose 
from several days to a week, if it is well borne; then the dose should 
be reduced in the same way that it was increased. 


DISTURBANCES OF SECRETION 
HYPERCHLORHYDRIA 


Of all the secretory disturbances of the stomach, that which is char- 
acterized by an increase in the free hydrochloric acid during the period 
of digestion, is by far the most common. Lockwood, summarizing the 
experience of a number of observers, as to the frequeney of hyperchlor- 
hydria, states that Jaworski encountered this secretory abnormality in 
75 per cent. of all cases that had indigestion. Einhorn found it in 50 
per cent. of cases; Friedenwald in 63 per cent.; in 2,000 private pa- 
tients, Fenwick observed hyperacidity in 9.2 per cent., and in 4.8 per 
cent. of his hospital cases. Lockwood himself found simple hyperacidity 
in 13.8 per cent. of his patients. 


Etiology.—-Hyperchlorhydria is frequently found associated with or- 
ganic disease of the stomach, notably in gastric ulcer and in the acid form 
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of chronic gastritis. It also occurs with great frequency as the result of 
reflex irritation from diseased conditions of the abdomen outside of the 
stomach. This is particularly true of chronic appendicitis, chronic 
cholecystitis and peritoneal adhesions. Hyperchlorhydria has also been 
found associated with the gastric crises of tabes dorsalis. In spite of the 
fact that hyperchlorhydria is so frequently encountered in connection 
with organic disease, nevertheless a considerable group of cases exist in 
which no organic cause for the condition can be found and which may be 
Jooked upon as true gastric neuroses. It is with this type of hyper- 
chlorhydria that we are here concerned. 

Considerable discussion has arisen as to just what degree of gastric 
acidity is necessary before the condition ean be looked upon as one of 
hyperchlorhydria. This difficulty is increased by the fact that there is 
no unanimity of opinion as to just what constitutes normal gastric 
acidity. At one time when sole reliance was placed upon the single tube 
test, the normal acidity of the stomach following a standard test such 
as the Ewald breakfast, was looked upon as fairly fixed, and 50 or over, 
reckoned in terms of decinormal] sodium hydroxid solution (0.2 per cent. 
HCl), was looked upon as the upper limit of normal. Recently, however, 
much light has been thrown upon the subject by the work of Rehfuss 
and his associates, who adopted the fractional method of gastric analy- 
sis whereby the gastric acidity could be observed throughout the entire 
period of digestion. Rehfuss and others have clearly shown that hyper- 
acidity may occur at any time during the digestive period. The older 
method of removing the test meal one hour after its ingestion frequently 
gave erroneous results, since at that time the acidity may be normal, 
although before or after that time there may be marked departures from 
the normal values. The work of Rehfuss also suggests that even in 
normal people there is individual variation. What may be the normal 
acidity in one person, may be entirely abnormal for another. If we 
accept this conception of normal individual variation of the gastric 
acidity, it becomes impossible to say dogmatically, what degree of acidity 
can be regarded as pathologic. When the degree of acidity in the stomach 
of an individual reaches a point in excess of the acidity that is normal for 
that individual, symptoms are likely to result and hyperchlorhydria may 
be said to exist. This-theory also explains the well-known clinical fact that 
high degrees of acidity show no symptoms in certain individuals, where- 
as much lower degrees of acidity, or even values below normal, produce 
marked symptoms in others. On the other hand, it is held by some that 
this variability in the subjective symptoms produced by gastric acidity 
depends more upon the sensitiveness of the mucous membrane than upon 
the actual degree of acidity. In other words, that hyperesthesia of the 
stomach is a necessary factor in bringing about the symptoms of hyper- 
ehlorhydria. 


Hyperchlorhydria of pure nervous origin, is more often observed in 
young people than in the old. It is more often found in those who lead 
confined lives, who live under a tension, and work with their brain, than 
in those whose occupations keep them out of doors and employed at 
physical labor. Undoubtedly dietetic indiscretions, such as the constant 
eating of rich, highly seasoned and irritating food, the ingestion of large 
quantities of cold drink, the excessive use of alcohol, in some individuals, 
the excessive use of coffee and tobacco, all may lead to hyperchlorhydria. 
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Hyperchlorhydria is more common among the well-to-do than among the 
poorer classes. It is also observed with great frequency among those races 
that are characteristically neurotic, notably among the Hebrews. Gastro- 
intestinal atony, especially when associated with colonic stasis, frequently 
is the cause of hyperchlorhydria. 

Symptomatology —The symptoms of hy perehlorhydria are, as a rule, 
characteristic. Their onset is rarely acute, the condition developing 
gradually. The most conspicuous symptoms are eructations of acid ma- 
terial (pyrosis), heart-burn, burning in the stomach and epigastric pain. 
Occasionally the pain comes on soon after eating, but as a rule it is more 
marked from two to three hours after taking food. When the pain is at 
its height, eructations of sour material occur and afford a certain amount 
of relief. The heart-burn is the result of irritation of the esophagus by 
the acid material that is eructated. The pain of hyperchlorhydria varies 
from epigastric discomfort to severe gastralgia. The severe pain is 
felt in the epigastrium and at times it is referred to the back between 
the shoulder blades. It is not associated with local rigidity, and pressure 
on the epigastrium affords relief rather than aggravating it. The se- 
verity of the symptoms varies considerably with the type and quantity of 
food ingested. Irritating acid foods increase the acid erucations and 
make the pain worse. The pain is induced more by starchy food than 
by protein. The symptoms come on more quickly after small meals than 
after large. The characteristic of the pain of hyperchlorhydria is that it 
is nearly always relieved by the ingestion of food or even water and the 
taking of alkalies or by vomiting. It is unusual for the pain to persist 
during the night. 

The general nutrition of patients with hyperchlorhydria is rarely 
much impaired. The appetite is good, sometimes it is excessive. Increase 
in thirst has been noted. Vomiting is rare, constipation is the rule. 
Physical examination is negative, there being an absence of local tender- 
ness or rigidity. 

In uncomplicated hyperchlorhydria examination of the gastric con- 
tents does not show any disturbances of motility; retention does not 
occur and hypersecretion is absent. Gastric analysis shows character- 
istically a marked increase in the free hydrochloric acid content of the 
stomach, starch digestion is poor, and protein digestion is correspondingly 
increased. 

Diagnosis—In view of the frequency with which hyperchlorhydria 
occurs as a symptom associated with various organic diseases, the im- 
portance of careful diagnosis is obvious. Hyperchlorhydria must be 
differentiated from ulcer, both gastric and duodenal. The regularity with 
which hyperchlorhydria accompanies gastric ulcer, makes this diagnosis 
exceedingly important and very difficult at times. As a rule the symp- 
toms are more severe and constant in ulcer and there are more definite cir- 
cumseribed areas of epigastric pain and tenderness. The more frequent 
occurrence of occult blood, the history so characteristic of ulcer, the symp- 
toms extending over a long period of time, and in duodenal ulcer particu- 
larly, marked remissions occurring in the pain, are all helpful diagnostic 
points. When these are taken in con‘unction with careful roentgenologi- 
cal examination of the gastro-intestinal tract the differential diagnosis can 
usually be made. Other conditions from which hyperchlorhydria must 
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be differentiated are acid gastritis, chronic hypersecretion, atony and 
dilatation of the stomach and gall-stones. 


Treatment.—The chief indications as to treatment are to remove any 
underlying cause and to prevent irritation of the stomach. The latter 
requirement is largely accomplished by careful regulation of the diet, 
which is perhaps the most essential thing in the treatment of hyper- 
chlorhydria, It is necessary to exclude from the diet all acids, all con- 
diments, spices and highly seasoned dishes of all kinds. Fried food 
should be prohibited. All stimulants, such as alcoholic drinks, tea, coffee 
as well as hard foods that irritate mechanically, must be eliminated. The 
diet should be a bland, mixed, nutritious and easily digested one. It is 
a distinct advantage to have the diet liboral and to have it contain an 
adequate amount of proteins, carbohydrates and fats. All fresh bread, 
hot bread, hot cakes, ete., should be prohibited. Such breads as are 
taken should be in the form of dried, toasted, pulled or stale bread. In 
severe cases it is of advantage to have foods finely divided, the vegetables 
put through a colander, the cereals strained and meats chopped fine. 
Proteins are best given in the form of chicken, squab, fish, and eggs, soft- 
boiled or poached. Fats in the form of butter, olive oil, and cream, are 
particularly useful, and tend to lessen the acidity. The meals should be 
regular and should be eaten slowly and away from all disturbing nervous 
influenees. Patients should be instructed to mastieate thoroughly. In 
many instances it is an advantage to have the patient take between-meal 
feedings, or have the patient take five small meals a day, rather than three 
large ones. Moderate water drinking is permissible. Tobacco, if used 
to excess should be prohibited. | 


In addition to the dietetic regulations, much may be done by regulat- 
ing the personal hygiene of individuals. If the patient is not too much 
below par generally, it is of advantage to have them take light getting-up 
exercises every morning, followed by a cool sponge or tub bath and a 
rub-down. A short walk in the open air before meals is of use, and when 
it can be done, out-door exercise such as golf, riding and walking are of 
great value. When hyperchlorhydria occurs in tired, overworked in- 
dividuals, a vacation in the country or at the seashore, or the relief 
from routine work afforded by a journey or a camping or fishing trip 
has often proved of the greatest benefit. In emaciated, anemic and run- 
down individuals, nothing is so effective as a well carried out rest treat- 
ment. The importance of building up the general condition of the patient 
and restoring the tone of the tired nervous system, must not be over- 
looked. It is often quite as essential as the avoidance of local gastric 
irritation. 

In hyperchlorhydria, drugs properly administered are of great bene- 
fit. Alkalies in the form of combinations of bicarbonate of soda, the heavy 
oxid of magnesia and the subcarbonate of bismuth, administered in 
powder form, at the height of digestion, that is about two hours after 
meals, often afford considerable relief. The best results are obtained by 
giving the alkalies in adequate doses. The oxid of magnesia has a laxa- 
tive effect and helps to overcome the constipation. In order to reduce 
the hyperesthesia of the stomach, and to lessen secretion, combinations of 
silver nitrate in doses of from 1/6 to 1/4 grain (.0108 to .0162 gram), 
and the extract of hyascyamus or belladonna in doses of 1/12 grain (.0054 
gram), taken half an hour before meals, are most effective. In certain 
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nervous individuals nerve sedatives such as combinations of bromids, 
luminal or even small doses of chloral are serviceable. It should be em- 
phasized, however, that without proper attention being given to the 
dietetic and hygienic management of these cases, little can be expected 
with drug trcatment alone. 

Prognosis.—The prognosis in uncomplicated hyperchlorhydria is good. 
The shorter the duration of the case, the better is the prognosis. It is 
rarely possible to permanently reduce the hyperacidity, but it is possible 
to relieve the symptoms very markedly. Even when cases have been ap- 
parently relieved of symptoms for some time, recurrences are liable to 
occur. 


ACHYLIA GASTRICA 


By achylia gastrica is meant a total absence of gastric secretion, both 
free hydrochloric acid and the ferments being lacking. By far the great- 
est number of cases of achylia gastrica are associated with severe or- 
ganic lesions of the stomach, or are part of the clinical picture of perni- 
cious anemia. There is, however, a group of cases in which achylia gas- 
trica can be demonstrated but for which there is no discoverable organic 
basis. It seems justifiable, therefore, to classify this group among the 
gastric neuroses. 

Etiology.—The etiology of simple achylia gastrica of functional origin 
is not clear. Some cases apparently develop in early youth and may be 
congenital. In others the digestion, or lack of gastric secretion, seems to 
be an accompaniment of a general underlying nervous disturbance. 
According to Stockton, many cases of achylia gastrica, in the beginning 
at least, are the result of depression in the functional activity of the 
gastric secretory glands. The condition has been encountered with equal 
frequency in both men and women. It is rare to encounter it in early 
life. 

Symptomatology.— A small number of the cases of achylia gastrica of 
nervous origin, go through life without any gastric or intestinal symp- 
toms, and without impairment of their general health. In the majority 
of the cases of achylia gastrica, however, various gastric symptoms are 
conspicuous. These symptoms include loss and variation of the appetite; 
fullness and discomfort in the epigastrium; sometimes pain, which is 
rarely severe and occurs on the ingestion of food and persists for a 
variable length of time. Epigastric burning, eructations of sour material, 
and belching of gas sometimes occur. Vomiting is rare. In another 
rather definite group of achylia gastrica cases, there are no gastric symp- 
toms, but intestinal symptoms dominate, the most conspicuous of which 
is persistent troublesome diarrhea. In view of the variability of the 
symptoms, the condition can be recognized only by careful gastric analy- 
sis. <A. single tube test is not satisfactory, since at the end of the first 
hour a case of delayed hyperacidity may strongly simulate an achylia. 
In order to justify the diagnosis, several specimens of gastric juice 
removed during the digestive period should show a complete absence of 
hydrochloric acid and gastric ferment. The total acidity in achylia gas- 
triea varies between 2 and 10 in terms of decinormal sodium hydrate. 

Diagnosis.—The diagnosis has to be made from carcinoma and from 
chronic gastritis. Repeated gastric analysis, examinations of the stools 
and careful x-ray studies.are the most useful aids in such diagnosis. | 
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Treatment.—As in other forms of secretory disturbances of the stom- 
ach, so in achylia gastrica, the most essential feature of the treatment 
is careful dietetic regulation. Both the quality and quantity of the 
diet require careful adjustment. Since the ability of the stomach to 
properly prepare food for the intestines is markedly diminished, it 1s 
essential that the diet should be of such a character that in spite of the 
digestive inadequacy of the stomach, it enters the intestines as nearly 
prepared as possible for further digestion. For that reason non-irritat- 
ing, easily digested foods are preferable, and it is best for all foods to be 
taken in a finely divided state. In sevcre cases it may be necessary to re- 
strict the diet to liquids, cereals and vegetables which should be put 
through a colander, and all irritating cellulose particles removed. Meats, 
such as the white meat of chicken, chops, sweetbreads and fish should be 
taken in small amounts, and always in a finely divided form. Soups are 
useful and wherever possible vegetables should be given as purées. All 
vegetables, and certain'y starchy ones such as potatoes, should be well 
cooked and the latter should be taken only as mashed potatoes. Boiled 
eggs are allowable. In most instances milk is well borne. Occasionally 
individuals are encountered who have an idiosyncracy toward milk and 
are unable to take it. Fats shou'd be given sparingly, since they have a 
tendeney to further inhibit gastric digestion. 

The quality of food ingested at one time is another important con- 
sideration. Since it is essential to conserve the motor power of the stom- 
ach in this condition, large quantitics of food are unwise. Frequent small 
feedings in most instances are better borne. Owing to the gastric dis- 
eomfort following meals, and the lack of appetite frequently encountered 
in achylia, many patients voluntarily cut down their dicts so that the 
amount of nourishment they are getting is entirely inadequate. This 
tendency must be guarded against, and although great care should be 
exereised in the regulation of the diet, it is of equal importance that 
patients receive a sufficient number of calories to maintain their nutri- 
tion. . 

General measures directed towards improving the underlying neuras- 
thenic states and toning up the gencral musculature, should not be 
neglected. Moderate exercises out doors, massage, hydrotherapy, etc., 
are indicated in those whose general condition permits of such pro- 
eedures. In those who are debilitated and below par, rest is essential. 

As a rule drugs are of little value. Some cases do well on ascending 
doses of the tincture of nux vomica before meals, given in the manner 
deseribed under ATONY oF TE STroMacu. A great many cases are 
markedly improved symptomatically by the administration of from 15 
to 20 minims of dilute hydrochloric acid in three-quarters of a glass of 
water taken s'owly through a tube with meals. 

Prognosis.—In simple achylia gastrica the prognosis for reasonably 
good health is good. The condition is probably never cured, but so long 
as gastric dilatation does not occur, patients can go through their en- 
tire lives and suffer little discomfort. 


GASTROMYXORRHEA 


By gastromyxorrhea is meant a condition in which there is an a’ 
normal flow of mucus, either intermittent or constant from the gast 
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glands. In a normal fasting stomach quantities of mucus may be found 
from time to time. In order to regard the condition as one of gastro- 
myxorrhea, according to Kuttner and others, at least 25 e.c. of mucus 
must be found in the fasting stomach, Two forms of the condition are 
described, the intermittent form which recurs at varying intervals, and 
the continuous form. 

Intermittent Gastromyxorrhea.—The intermittent form is rarely en- 
countered. The exact cause of the condition is not understood. The 
attacks come on at irregular intervals, and usually have their onset in the 
early morning. The most obtrusive symptom is persistent and in- 
tractible vomiting. The vomitus contains large quantities of mucus. 
During the attack absolutely nothing can be retained on the stomach. 
The attack may be preceded by malaise, headache, and nausea. The 
vomiting may last for several hours or for several days. In the cases 
in which the vomiting continues for some time, patients b2come exhausted, 
and dehydratcd. The abdomen is retracted, the urine is diminished. 
Treatment is of little avail, and the attacks end spontaneously, when the 
vomiting disappears, and the patient is again able to take food. For a 
variable time between attacks, patients enjoy good health and are free of 
gastric symptoms. 

Continuous Gastromyxorrhea.—The continuous form of gastromyxor- 
rhea is the more usual variety. In the majority of instances, this is asso- 
ciated with some organic disease, particularly gastric ulcer and chronic 
gastritis. In a few cases, however, the condition seems to be a true 
gastric neurosis and no associated organic condition can be demonstrated. 
There are no characteristic symptoms of the continuous form, the acute 
manifestations that accompany the intermittent variety are absent. The 
chief symptom is finding an abnormal amount of mucus constantly in 
the stomach upon gastrie analysis. Without the aid of gastric analyses, 
the condition can rarely be recognized. 

Diagnosis.—Whenever any form of gastromyxorrhea is suspected, 
the first thought should be the probable presence of some organic lesion 
in connection with it. In making the diagnosis care should be taken not 
to confuse mucus in the stomach derived from othcr regions such as the 
nose and throat, with that secreted by the stomach as occurs in this 
affection. 

Treatment.—When the condition requires treatment, the first thing 
is to eliminate any possible underlying cause and institute measures 
designed to bring the patient’s general condition back to normal. The 
associated gastric symptoms of the condition should be treated. In the 
acute form prompt lavage is one of the most effective methods of re- 
lieving the attack. In the continuous type of gastromyxorrhea, repeated 
lavage should be performed in order to rid the stomach so far as possible 
of the constantly accumulating mucus. 


SENSORY DISTURBANCES REFERABLE TO THE STOMACH 


A group of conditions characterized by pain and other sensations 
referable to the stomach, but unassociated with anatomical lesions of that 
organ, have been regarded as sensory gastric neuroses. Although for 
‘clinical conveniences this class of disorders mav be designated as sen- 
sory, as a matter of fact the underlying cause of the abnormal sensation 
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is increased tonus or spasm of the gastric musculature, and in accordance 
with the theory of viscerosensory reflexes above referred to, the abnormal 
stimuli thus produced are translated into pain and other sensations that 
have their seat in the skin and muscles of the abdominal wall. It will 
be recalled that the mucous membrane of the stomach is insensible to 
pain stimuli. | 

Gastralgia.—Properly speaking this term refers to severe paroxysmal 
gastric pain not due to organic cauges. In recent years it has become 
more and more apparent, that pain of this character as a pure neurosis, 
is excessively rare. Careful analysis shows that all cases of gastralgia 
have an underlying organic basis, such as gastric or duodenal ulcer, 
carcinoma, various types of gastritis, gall-stones, gastric or duodenal 
adhesions, and pylorospasm secondary to disease of other abdominal 
organs, such as the appendix, as well as the visceral crises of tabes 
dorsalis, and lead poisoning. It is conceivable that occasionally under 
unusual conditions severe pain of functional origin may occur, but as a 
neurosis gastralgia wou'd appear to be extremely rare. The diagnosis 
is certainly such a dangerous one that it should never be made or only 
when every possible organic cause of gastric pain can be definitely ex- 
eluded. 

Hyperesthesia Gastrica.—This is a term applied to undue sensitiveness 
of the gastric mucous membrane to all varities of stimuli, even normal 
ones. The condition is usually found in association with various forms 
of organic lesions, and it is said to explain why some patients with normal 
or subnormal gastric acidity have marked subjective symptoms, whereas 
others with marked hyperchlohydria are free of discomfort. As a pure 
neurosis it may be found in individuals with unstable and hypersensi- 
tive nervous systems. 

Disturbances of Appetite—Various perversions and alterations in ap- 
petite may be classed under the sensory neuroses. The term bulimia 
refers to an abnormal increase in the sensation of hunger. Opposed to 
this is a condition known as anorexia nervosa, which implies an entire 
absence or marked diminution of the sensation of hunger. Paroxezxia 
is a term used to denote perversion of the appetite. In this condition 
patients manifest a desire for unusual and bizarre substances, such as 
earth, clay, chalk, unwholesome and unusual forms of food and even for 
disgusting substances. Akoria is a condition in which there is an entire 
lack of the sensation of satiety. 

All these perversions and alterations of appetite may accompany 
various organic diseases of the stomach. They all, however, may result 
from a pure neurosis, In which case they are more common in women 
than in men, and are frequently associated with pregnancy, menstrua- 
tion, hysteria and anemia. 

Nervous Dyspepsia, or Neurasthenia Gastrica.—In this condition, al- 
though sensory disturbances are the most obtrusive, the symptoms of 
any or all of the various functional disturbances of the stomach may be 
present. The disorder is characteristically polysymptomatic and unlike 
most gastric neuroses, no single symptom stands out with undue promi- 
nence. 

Emo.togy.—The condition is most frequently encountered in indi- 
viduals of nervous temperament, and those who have been subjected to 
over-work, anxiety, and nervous strain. This syndrome also occurs as the 
result of dietetic errors, the excessive use of alcohol and tobacco and it 
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may occur in hyperthyroidisin, in secondary anemias particularly those 
of the chlorotic type, and reflexly as the result of disease of organs 
other than the stomach. Although it may occur as a pure neurosis, the 
syndrome is not infrequently associated with various organic diseases 
of the stomach and with many general diseases. 

SYMPTOMATOLOGY.—The symptoms are essentially variable. Various 
forms of epigastric distress, fullness and discomfort amounting at times 
to actual pain are usually present. The appetite may be normal, dimin- 
ished, or perverted. Vomiting is rare, eructations are common. A varied 
array of nervous symptoms are associated with those referable to the 
stomach. The general nutrition of these patients is usually good, physi- 
cal examination so far as the stomach is concerned is negative. Gastric 
analysis shows no noteworthy departure from the normal, and there 
is no alteration in the motor power of the stomach. The subjective 
symptoms are most marked during the period of digestion, and their 
intensity is out of all proportion to any objective findings. 


TREATMENT.—Treatment directed toward the stomach alone usually 
accomplishes but little. 1t is essential in cases of nervous dyspepsia to 
direct attention to the underlying condition of the nervous system. In 
those who are anemic, under weight and debilitated, rest cures bring about 
prompt relief. In those who are well nourished and reasonably robust. 
but who are mentally and nervously depressed, fresh air, exercise, hydro- 
therapy, changes of scene and relief from work and anxiety, are the 
proper procedures. If any abnormal] alterations in the secretions of 
the stomach exist, they should be corrected. Patients with this dis- 
turbance have usually voluntarily restricted their diet, and considerable 
difficulty is sometimes encountered in getting them to take an adequate, 
easily digested, mixed diet. So far as drugs are concerned, the best 
results are usually obtained from the use of the so-called tonies, of 
which nux vomica acts the best; when anemia is present, iron and arsenic 
are indicated. 

ProcNnosis.—The prognosis is usually good, if the underlying dis- 
turbances of the nervous system cai be removed or improved. 

Gastrosuccorrhea or Hypersecretion.—This disorder is characterized 
by the continuous excessive outpouring of gastric juice, and was origin- 
ally described by Reichmann of Warsaw in 1882. The disorder is fre- 
quently referred to as Reichmann’s Disease. At the outset it should be 
clearly stated that hypersecretion is an entirely separate condition from 
hyperacidity although it is true that the two states are frequently found 
in association. 

Three forms of hypersecretion are generally described. First, con- 
tinuous hypersecretion with periodic outbreaks of acute manifestations 
(gastrosuccorrhea continua periodica) ; sometimes this form 1s designated 
as acute hypersecretion; this term, however, is misleading, since in 
reality the acute outbreaks are but exacerbations of a preéxisting chronic 
condition, The secand variety is referred to as chronic hypersecretion, 
or gasttrosuccorrhea continua chronica; in both the above forms of hyper- 
secretions, an excessive amount of gastric juice exists in the stomach, 
both during the digestive, interdigestive and fasting periods. <A third 
variety, which is known as digestive or alimentary hypersecretion, is 
characterized by the presence of an excessive flow of gastric juice only 
during the digestive period. 
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The fasting contents of the normal stomach do not amount to over 
10 or 20 ¢.c. Any quantity in excess of these figures must be looked upon 
as evidence of hypersecretion. In a series of cases studied by Crohn and 
his colleagues, by means of the fractional method, the total amount of 
gastric contents withdrawn varied from 10 to 325 ec. The average 
amount which was above normal and represented hypersecretion was 
102 c.c. The same authors found that in 20 per cent. of their series of 
gastric cases, hypersecretion was present. As has before been mentioned, 
in a majority of cases of hypersecretion some degree of hyperacidity 
exists. In Crohn’s series the average free hydrochloric acid content in 
oe of hypersecretion amounted to 35, the average total acidity was 

Eriotogy.—It was first thought that hypersecretion was chiefly a 
functional secretory disturbance. Pathological, roentgenological and 
surgical’ observations: in recent years.have altered our conception until 
now it is gencrally regarded in the vast majority of instances, as being 
associated with some organic disease. Many of the cases of hypersecre- 
tion occur as the result of gastric or duodenal ulcer, or gastric carcinoma. 
These may be regarded as the most important intrinsic causes. A con- 
siderable group are the result of reflex irritation from disease elsewhere 
in the abdomen, such as chronic appendicitis, chronic cholecystitis, and 
gall stones. Other extrinsic causes may produce hypersecretion by re- 
flex stimulation and include organic diseases of the nervous system, par- 
ticularly tabes dorsalis and to some extent certain functional disorders 
such as hysteria, psychoneuroses and vagatonia. There are some who 
claim that in certain instances the hypersecretion must be regarded as 
a pure neuroses, and this condition may be brought on by mental strain, 
anxiety, fatigue, overwork, ete. If such cases occur they must be de- 
cidedly in the minority and it is far safer to look upon hypersecretion, 
both the periodic and continuous varieties, as some expression of in- 
trinsic or extrinsic organic disease. The essential feature in the pro- 
duction of hypersecretion is pyloric stenosis. It is therefore an ex- 
pression of a motcr abnormaljity. Stenosis of the pylorus may be com- 
plete or incomplete, due to organic disease or spasmodic, and the extent 
to which hypersecretion occurs is in direct proportion to the amount of 
pyloric obstruction that exists. The extrinsic causes of hypersecretion 
bring about pyloric spasm reflexly; the intrinsic causes act by direct 
irritation .or produce actual anatomical obstruction. It is more than 
likely that in the many instances both organic obstruction and spasm 
are associated. The acute exacerbations of the periodic form of con- 
tinuous hypersecretion are the result of sudden spasmodic closure of the 
pylorus that is already partially occluded. When the pylorus relaxes 
the acute manifestations subside. In the chronic continuous form such 
manifestations do not occur, but the hypersecretion is continued because 
of the more or less constant motor error that exists. 


Periodic Continuous Hypersecretion.—SympromaToLoay.—A moder- 
ate degree of continuous hypersecretion may go unrecognized until suf- 
ficient narrowing of the pylorus induces an acute exacerbation. In these 
cases a careful history usually elicits symptoms suggestive either of a 
previous gastric or duodenal ulcer or neoplasm, or the probable existence 
of chronic disease of the gall-bladder or appendix. 
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The attack usually begins with a sense of distress, fullness and dis- 
comfort in the epigastrium. This soon gives place to pain in the region 
of the stomach. The pain is often severe and agonizing, and may be 
more burning or boring in character. The pain is sometimes temporarily 
relieved by the taking of food or alkalies. The patient shows marked 
distress, the pulse becomes rapid and weak, and there is marked pros- 
tration. Finally vomiting supervenes and relieves the pain. There is a 
variable period of comfort after the vomiting, associated with various 
gastric symptoms, until a reaccumulation of the excessive gastric con- 
tents occurs, when another paroxysm develops. 

The vomitus in this form of periodic hypersecretion is characteristic. 
The amount of the vomitus is usually very large, amounting to from 
100 to 500 ¢.c. It consists almost entirely of fluid, and the amount of. 
solid material present contrasted to the liquid is small. The proportion 
of fluid to solid observed by Crohn in his series varied from 4-1 to 10-1. 
The vomited material contains free HC] and a certain amount of bile is 
usually mixed with it, giving it a greenish yellow color. The quantity 
vomited is always noticeably greater than the amount of fluid that has 
been recently ingested. The vomiting often occurs in gushes. 

Rossbach describes a type of period hypersecretion associated with 
severe migraine. Invariably the sufferers from this form of hypersecre- 
tion, complain of severe thirst. The bowels are always constipated, and 
urine diminished in quantity and concentrated. 

Diagnosis.—The diagnosis is made by recognizing the irregularly re- 
curring attacks during which the patient vomits large quantities of acid 
fluid gastric contents containing little or no solid material. The im- 
portant feature of the diagnosis is to recognize the underlying cause of 
the pyloric spasm that is accountable for the acute exacerbations. The 
possibility of these attacks occurring in tabes dorsalis should not be lost 
sight of, and this condition should be searched for routinely. 

TREATMENT.—The essential thing in the treatment of the periodic 
form is to relax the causative pyloric spasm. To this end patients 
should be put at rest. All food and fluid by mouth should be stopped. 
The stomach should be emptied if possible by lavage. Alkalies should 
nearly always be given to neutralize the acidity. Local applications of 
heat in the form of hot water bags, electric pads and stupes are of distinct 
benefit both for relieving the discomfort and for relaxing the pyloro- 
spasm. Atropin in large doses may also prove beneficial in overcoming the 
pyloric obstruction. After the acute attack has been controlled, the 
return to food should be accomplished slowly and with great caution. 
If the patients are markedly dehydrated, much benefit may result from 
continuous enteroclysis of salt solution or when acidosis is present, glu- 
cose and sodium bicarbonate may be used. The subsequent treatment 
depends upon the underlying cause of the condition. This in the ma- 
jority of instances is surgical and each ease must be decided on its 
merits. 


Chronic Continuous Hypersecretion.—SyvmpromaToLoay.—As has been 
pointed out, hypersecretion is the result of varying degrees of pyloric 
obstruction, due to some extrinsic or intrinsic cause. As a result, 
throughout the entire digestive and interdigestive periods, the stomach 
always contains an excess of secretion, which in a vast majority of in- 
stances is hyperacid. The symptoms, therefore, are but a combination of 
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those of hy perchlorhydria associated with varying degrees of pyloric 
obstruction. 


Heart-burn, eructations of acid material and epigastric fullness and 
pain are characteristic of the condition. The symptoms bear a definite 
relation to the taking of food, and vary with the quantity and kind of 
food taken. Sometimes after a meal has been ingested symptoms are in 
abeyance, and remain so for two or three hours after the meal. It is 
not uncommon to have the symptoms occur in the early morning. The 
taking of food or alkalies, or emptying the stomach by lavage, or vomit- 
ing, relieves the symptoms. Vomiting is not characteristic of the con- 
dition. Constipation is the rule. Remission of the symptoms occur from 
time to time, and may last several days or a week. As a rule, however, a 
certain amount of discomfort is experienced at some time during each day. 
Dietetic errors, over-exertion and fatigue or mental disturbances may 
bring on acute exacerbations of symptoms. 


The condition is recognized by repeated examination of the contents 
of the fasting stomach. A single examination is not adequate. In this 
continuous chronic form of hypersecretion, during the fasting period, 
the stomach contains about 100 ¢. ¢. of watery secretion, mixed usually 
with some food remains and giving a definite reaction to free hydro- 
ehloriec acid. The best time to carry out these examinations is in the 
morning, when nothing has been taken into the stomach, not even water, 
during the night before. 


Diaenosis.—This depends upon the examination of the fasting stom- 
ach contents. In view of the fact that continuous chronic hypersecretion 
is secondary to organic disease, the important part of the diagnosis is to 
find the underlying cause, and in the severe cases it is usually found to 
be an ulcer, but the other causes such as neoplasm, gall-stones, chronic 
appendicitis and disease of the central nervous system must not be 
overlooked. 


TREATMENT.—This involves a careful and systematic search for the 
cause. Until the underlying cause, be it ulcer, appendix or gall-stones, is 
removed, no hope of a satisfactory cure can be entertained. While the 
underlying cause is being discovered, or if for any reason radical removal 
of the cause cannot be undertaken, various measures are often help- 
ful in relieving the symptoms. Diet is of importance. When ulcer is 
suspected some of the well-knqwn diets suitable to uleer should be em- 
ployed. In any case it is better to allow but a short time between feed- 
ings so that the excess of acid that is present may be neutralized. The 
suggestions that were made in discussing the diet for hyperchlorhydria 
are applicable as well to this condition. Lavage with either plain water 
or bicarbonate of soda solution is frequently of great use. In most cases 
it is sufficient to aspirate the contents of the fasting stomach each morn- 
ing, but in the more severe cases it is often necessary to empty the 
stomach several times in 24 hours. So far as drugs are concerned, al- 
kali combinations are the most useful, and should be given in sufficient 
doses to neutralize the acidity. 


Proenosis.—In the continuous and periodic fortis of hypersecretion, 
the prognosis depends entirely upon the underlying cause. Until the 
underlying cause be found and removed, though the treatment may mod- 
ify somewhat some of the symptoms the condition can never be cured. 
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Alimentary Hypersecretion.—The alimentary or digestive type of 
hypersecretion stands out as distinctly separate from those that have just 
been described. In this type the fasting stomach is empty, but during 
the period of digestion there is an excessive quantity of gastric juice 
poured out. It is probable that this form of hypersecretion also is due 
to some motor disturbance. Some instances have been found with mild 
degrees of atony and dilatation, but in the majority of instances note- 
worthy motor defects are absent. Crohn and his associates are inclined 
to regard alimentary hypersecretion merely as a chemical phenomenon 
occurring during the ingestion of a’ meal, and feel that some organic con- 
dition, usually an ulcer, is the underlying factor. Many observers, how- 
ever, are inclined to look upon this type of hypersecretion as a secretory 
neurosis and not the result of any organic disease. Strauss advanced 
the belief that in these cases of hypersecretion, hyperacidity existed first, 
as the result of which starch digestion is interfered with. The undi- 
gested starch being retained in the stomach, caused an increased stimu- 
lation of the secretory glands, which responded by pouring out an ex- 
eessive quantity of neutral or alkaline fluid, capable of neutralizing the 
acid secretion and known as the ‘‘thinning fluid.’’ In this way a large 
amount of secretion occurred at the time of digestion. 

SymMpromaToLocy.— Descriptions of the symptomatology of this con- 
dition vary considerably. Boas insists that the most important symptom 
is extreme loss of weight, frequently amounting to from ten to twenty 
pounds. There is no particular disturbance of the appetite, and there is 
no evidence of motor insufficiency. A varied array of gastrie symptoms 
occur such as epigastric discomfort, fullness, eructations, sometimes pain 
and rarely nausea or vomiting. It is found that obstinate constipation 
is the rule. On the other hand, Lockwood describes cases in which the 
symptoms resemble those of gastric or duodenal ulcer. The same author 
has also observed another group of patients whose gastric symptoms are 
very insignificant and in whom the condition was only discovered acci- 
dentally as the result of routine examination of test meals. 

In this condition gastric analysis following test meals usually shows 
a moderate degree of hvperacidity. the total quantity expressed averag- 
ing between 100 and 200 c.c. The fluid part of the test meal is four or 
five times greater than the solid, which tends to settle as a thin lower 
layer. When motor insufficiency and retention exists, the lower layer 
of the gastric contents is made up of coarser solid particles and’ is 
markedly inereased in amount. 

Diaagnosis.—The diagnosis depends chiefly upon careful examination 
of the contents of the fasting stomach, and the contents of the stomach 
after a test breakfast has been administered. The fasting stomach will 
not show any abnormality in the quantity or quality of its contents, 
whereas after the test breakfast there will be a definite increase in the 
amount of secretion, with or without an associated hvperacidity. As has 
been above noted the gastric contents will have a characteristic appear- 
ance. 

TREATMENT.—The general condition of the patients must be taken 
into consideration and every effort should be made to control all emo- 
tional and nervous disturbances, and at the same time to have them gain 
weight. This must be accomplished by diet, and by the same means a 
lessening of the over-abundant gastric secretion may be brought about. 
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The diet should be an easily digestible mixed one, consisting largely of 
protein and fat with a minimum of carbohydrate, All irritating highly 
seasoned food should be avoided, and in some of the severe cases a diet 
suitable for gastric ulcer may prove of marked value. Lavage carried 
out every day or every second day, with a weak silver nitrate solution 
has been found beneficial. Alkalies, particularly the various forms of 
magnesia, are beneficial not only in lessening the acidity, but also in 
helping overcome the constipation. Belladonna may also be employed. 
By dietetic and hygenic treatment, the subjective symptoms can largely 
be eliminated, although it has been pointed out that the actual hyper- 
secretion is rarely removed and may exist for years, even when the 
patients are entirely well subjectively. 

Proanosis.—The prognosis is favorable in most instances. As has 
been stated, the condition is more likely a secretory neurosis than 
of organic origin. 
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By Henry Wap Betrmann, M.D. 
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Quantity of the Feces.—A person who is abstaining from all food 
will nevertheless void a certain amount of feces daily. These feces are 
composed of the unabsorbed residues of the intestinal excretions. The 
famous faster, Cetti, during a ten days’ fast excreted a daily average of 
22 grams of feces containing 3.8 grams of solid residue. The feces were 
composed of epithelial cells, excretions from the mucous membrane of 
the intestines and bacteria. When easily digested food is eaten the 
quantity of the feces increases because of the greater amount of digestive 
secretions and detritus. When food capable of complete digestion is 
given, the chemical composition of the feces remains the same whether the 
food is animal or vegetable. A man fed on a small quantity of perfectly 
prepared meat will produce the same feces as if fed on perfectly cooked 
rice. The variation, therefore, in the quantity and quality of the feces 
in health depends chiefly upon the amount and kind of indigestible resi- 
due contained in the food. According to Rubner’s table a man fed chiefly 
on eggs or meat will excrete daily about 64 grams fresh feces; on white 
bread 109 grams; on a mixed vegetable diet 270 grams; on carrots 1092 
grams; and intermediate quantities on various mixtures of animal and 
vegetable food. Enormous quantities of fecal residue may be retained 
in the colon in cases of constipation. Schmidt and Strasburger quote 
Lynch, who records a single evacuation of feces weighing over 20 kilo- 
grams (54.20 lbs.). Variations in the quantity of the daily evacuations 
may have distinct clinical significance. This is especially true if the 
quantity and composition of the food intake are definitely known, as in 
the use of the Schmidt test diet. (See below and also Vol. IT, pp. 36-38.) 
When this diet is employed for three days the average evacuation in 
health is 251 grams of which 54.3 grams are dried residue. In 
cases of intestinal fermentation the volume rises to 779 grams (129 dried 
residue); in achylia gastrica with diarrhea, 527 grams (99 dried resi- 
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due) ; in obstruction of the bile duct, 944 grams (175.6 dried residue) ; 
deficiency of pancreatic juice, 286.8 grams (132 dried residue) ; severe 
enteritis, 2780 grams (186 dried residue). In cases of habitual con- 
stipation the quantity may be about one-half the normal. 

Form and Consistency.—The normal stool is semisolid and sausage- 
shaped. Soft stools are always pathological. The excessive fluidity is 
not due to any lack of absorption of water, but to an exudation from the 
intestinal mucosa. The belief that by drinking much water the consist- 
ency of the stools can be changed is erroneous. It is true that feces which 
remain in the colon too long become dry and hard by the absorption of 
fluid. The presence of scybale (masses the size of the hazelnut or wal- 
nut) indicates that the stool masses have been retained too long in the 
haustra of the colon. The same is true of the feces resembling sheep 
dung. Feces of small caliber may be shaped like a lead pencil or a flat 
band. This does not usually indicate stenosis, but is more often due to 
functional causes, 7.e., spasm of the colon (sigmoid). In many cases in 
which the diet has been limited for a long time the whole colon may con- 
tract to a very small caliber and the feces as a result may be greatly 
reduced in width. On the other hand, normally formed stools may be 
passed even in the presence of stenosis of the bowel. The feces may 
form below the point of stricture and their appearance may give no indi- 
eation of the presence of an obstruction. The drinking of milk may 
cause the stools to have a peculiarly resistant or putty-like consistency 
which may lead to impaction. 

Odor.—The odor of the feces may reveal important clinical facts. 
Sour-smelling stools almost always indicate the occurence of an abnormal 
fermentation of carbohydrates within the intestine. In these cases the 
stools are apt to be light in color and frothy, and form bubbles on stand- 
ing. A strong putrefactive odor is evidence of decomposition by bacteria 
of excess proteid material; these stools are apt to be dark in color. In 
Asiatic cholera the stools may be odorless, owing to the very rapid pas- 
sage of the fluid through the intestine. Smithies calls attention to the 
peculiar odor of the stools in certain protozoan infections of the intes- 
tinal tract. He describes it as a peculiarly pungent, penetrating, musty, 
sometimes definitely ammoniacal smell which may be often putrid and 
disgustingly nauseating. Quincke and Roos have compared the odor of 
the stools in entamebie dysentery to glue. After gastric or duodenal 
hemorrhage the tarry stools which follow usually have a disgustingly 
foul odor. 

Color.—The color of the feces is subject to many variations. In 
health the coloring matter of the bile undergoes a gradual reduction in 
the lower ileum and colon and becomes hydrobilirubin which gives to the 
feces its normal brown appearance. If a small mass of feces is well 
mixed with a concentrated solution of bichlorid of mercury and allowed 
to stand for twenty-four hours, the color changes to a bright red (Schmidt 
Sublimate Test. See Vol. II, p. 40). When bile is excluded from the 
intestine (obstructive jaundice), no change of color occurs. When the 
stool turns green (biliverdin) with the sublimate test, it indicates a too 
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rapid passage of the feces through the intestine or an interference with 
the natural reducing process. The acholic stool owes its gray or white 
appearance (clay-color) also to an abnormal admixture of fat. Light- 
colored stools in which excess of fat is a factor occur also in pancreatic 
disorders, in sprue, tuberculosis of the intestine and disease of the mesen- 
teric glands. It is possible that under certain conditions the formation 
and flow of bile may be temporarily suspended leading to deficient stain- 
ing of certain portions of the feces; and in other cases the bile pigment 
may be changed into the colorless leukourobilin instead of the normal 
hydrobilirubin. 

Diet and drugs have a great effect on the color of the stools. On a 
milk diet the stools become very light yellow. The feces of meat eaters 
are darker than those of vegetarians, owing to hematin. The color is 
affected by green vegetables, blackberries, cocoa, and red wines. Various 
drugs have a striking influence. Iron and manganese give a dark green- 
ish black color; calomel a green hue; bismuth an almost black tone. 
Santonin, rhubarb and senna color the stools yellow or yellowish brown 
in varying degrees. Catechu may give a reddish tinge which may look 
like blood. Blood itself, if from the colon, is red in appearance. If it 
comes from the small intestine, duodenum or stomach, it is usually black 
or tarry when voided. This dependable rule has two exceptions. Blood 
from the small intestine may be so rapidly voided and in such large 
quantity that it retains its red appearance. Blood originating in the 
colon may be retained long enough to appear dark when passed. 

Examination of the Feces for Undigested Food-particles, Mucus, 
Pus, Blood, Worms, Bacteria, and Protozoa.— The feces of normal per- 
sons on a substantial mixed diet always contain food remnants. The 
bulk of the feces depend almost entirely upon the amount. of indigestible 
material which is consumed. Most of the coarse vegetables have little 
food value compared to their bulk; their usefulness is chiefly to supply 
‘‘roughage’’ to incite intestinal peristalsis. In every normal stool, there- 
fore, on a mixed diet we find many vegetable fibers, imperfectly broken 
down cellulose structures containing starch granules (free undigested 
starch granules are not found in health), fruit pits and skins, fatty acids 
and soaps, a few muscle fibers, and sparse elastic or connective tissue 
fibers. 

Mucus.—Mucus must always be considered pathological but its clin- 
ical significance varies greatly under different conditions. Just as in 
coryza, a mucous discharge from the nose or throat may indicate simply 
a passing irritation, so the transient appearance of mucus in the stool 
may also be a sign of a merely temporary irritation, and mucus may ap- 
pear after a strong physic or exposure to cold, and may be present in 
cases of simple diarrhea. Mucus evident to the naked eye almost always 
originates in the colon. Small flocculi of mucus in fluid stools may be 
suspected as coming from the small intestine when they are seen under 
the microscope to contain granules of bilirubin and nuclei or small-cell 
remnants. As Schmidt has pointed out, the amount of mucus need not 
bear any direct relation to the degree of irritation or inflammation. In 
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attacks of mucous colitis, huge masses may be discharged without any 
inflammatory changes to speak of; in membranous colitis inflammation 
may be scanty or absent. The degree of inflammation may usually be 
gauged by the number of leukocytes adherent to the mucus; as a rule, the 
greater the number of leukocytes, the greater the inflammation. In in- 
tense inflammation, erythrocytes may occur with the leukocytes and this 
fact is often obvious to the naked eye (bloody tinge). Epithelial cells 
clinging to the mucus are almost invariably of the columnar type. They 
are often present in fairly large numbers but their clinical significance 
is slight. | 

Pus.—Small round cells (polymorphonuclear leukocytes and pus 
cells) do not occur in normal stools, Their presence always indicates 
inflammation. Pus, recognizable as such by the naked eye almost always 
originates in the lower portions of the colon or rectum, but it may indi- 
cate the rupture of an abscess into the bowel. Pus may occur in dysen- 
tery, cancer of the bowel, syphilitic or benign ulceration, and rarely in 
the acute exacerbations of proctitis and chronic colitis. 

Buoop In THE Feces.—The commonest source of blood in the feces is 
the rectum. Hemorrhoids and fissures are the most frequent causes. 
Cancer is next in frequency; polyps are more rare. In cases of fissure 
and hemorrhoids the blood is apt to occur in streaks adherent to the 
feces. In severely bleeding piles, however, the evacuation of feces is 
often followed by a free discharge of blood which may stain the toilet 
basin bright red. The bleeding may be so slight that it escapes the naked 
eye, but red cells can be recognized under the microscope. In cases of 
polyposis the stools are slimy and the blood is intimately mixed with 
them. In cancer, the blood is usually accompanied by mucus and the 
frequent evacuation of blood and mucus without feces should arouse sus- 
picion of malignancy, although chronic ulceration may produce the same 
result. In dysentery, the blood may be so intimately mixed with the 
fluid stool that it gives it the so-called meat-juice appearance. 

When hemorrhages occur in small quantity and high in the digestive 
tract, the blood will escape observation with the eye and the microscope, 
and can be detected only by chemical tests. 

The chief value of the chemical test for so-called occult blood is in the 
diagnosis of ulcer or cancer of the digestive tube. When cancer of the 
stomach or intestine begins to bleed, occult blood can be detected con- 
stantly in the feces. In cases of ulcer, bleeding is apt to be intermittent 
or absent and the negative test is of relatively little value. After a 
known hemorrhage, however, the progress towards recovery can be esti- 
mated by the gradual cessation of bleeding. A positive reaction is re- 
liable only if all sources of hemorrhage such as the nasal mucous 
membrane, the gums,.the rectum and the anus can be absolutely ex- 
cluded and if all food containing blood (meats, fish, soups) has been 
omitted from the diet for two, or better three, days before the feces are 
examined. The stool should be as fresh as possible. The best clinical 
test is that with benzidin after the manner of Schlesinger and Holst. 
A small portion of feces is rubbed up with distilled water in a test tube 
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and brought to the boiling point to destroy ferments. In a second test 
tube a concentrated solution of benzidin in glacial acetic acid is pre- 
pared. To 2 c.c. (82.4 minims) of this solution is added 3 c.c. (48.6 
minims) of 3 per cent. hydrogen peroxid. This solution should remain 
colorless. To it are added a few drops of the feces mixture. If even 
minute traces of blood are present, a green or blue green ring is formed. 
Other tests are also reliable and especially to be recommended are 
Schumm’s aloin test. Benzidin tablets and benzidin paper are also on 
the market for rapid testing by the practitioner without a laboratory. 

Worms, Bacteria AND Protozoa.—For the study of the feces for 
worms and their eggs the reader is referred to the appropriate sections 
of this work. The study of the stools for amebe, the flagellates, the bacilli 
of typhoid fever and dysentery has been most exhaustively described and 
discussed in Volume IV, Chapters xxxi to xxxix. All the pancreatic 
function tests have been thoroughly described in Volume I], Chapter 
xili, and the reader is referred to these sections. 
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Foreword.—Before outlining the various inflammatory conditions of 
the acute, chronic and ulcerative states of the large and small bowel, we 
desire to present for consideration certain underlying - fundamental 
principles of intestinal function which, if understood, will greatly facili- 
tate your conception of bowel dysfunction; for, after all, the various 
symptoms that result from bowel disease are largely those of mechanical, 
biochemical and bacterial defects. | 

We must first conceive of the bowel, large and small combined, as a 
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transit tube through which are propelled food, liquids and gasses, 
changed or unchanged from the stomach to and through the anus. The 
propulsion is effected by action of the bowel musculature, the contraction 
of which produces various effects on the size and shape and position of a 
segment of gut, such as narrowing of the lumen, shortening of the 
segment and imparting a screw-like motion.’ And because of these 
motions occurring in several segments simultaneously the relative posi- 
tions of the various loops of small bowels are constantly being shifted. 
This muscular activity, under normal conditions, takes place in a regu- 
larly recurring rhythm. As shown by Alvarez? * it begins in the stomach 
fundus and spreads over the stomach to the pyloric ring. Beyond the 
pylorus it begins again and extends down along the small bowel. It 
becomes more intense at certain points (Nodes of Keith)* where it is 
augmented and given fresh impetus and finally spreads down over the 
large gut. In the stomach there may be several small contractions 
occurring in rapid sequence, as visualized by the fluoroscope, but as the 
lower small bowel is reached the contractions become less numerous but 
more powerful until the colon takes up the wave. The farther down the 
colon we go the less frequent are the waves, but they take on increasing 
intensity so that the cecum and ascending colon, while always under- 
going some motion, may only pass their fecal content onward every thirty 
minutes or even less frequently. A massed action has been referred to 
in the transverse colon in which the whole content is suddenly shifted 
by a powerful contraction every six hours or so. Finally the pelvic colon 
(iliac portion of the descending and the sigmoid) may go into very 
active peristalsis only once every twelve or forty-eight hours and expel 
its contents through the rectum and anus. We style this process defeca- 
tion. You will note that we say through the rectum, for, contrary to the 
usually accepted belief, the rectum is not a reservoir but only a vestibule 
and should normally be empty; the fecal mass being physiologically 
restrained from its entry into the rectum by O’Byrne’s sphincter, 
constituting the rectosigmoid apparatus. 

All this motion of contraction or dilation, shortening or lengthening, 
torsion and vermiform is under the control of two systems of nerves, 
parts of the vegetative nervous system. First, we have the sympa- 
thetics, which are easily remembered as ‘‘the brakes’’ of the gastro- 
intestinal tube, for their function is largely one of inhibition. The 
second are the parasympathetics (agus and pelvic) which convey the 
motor and secretomotor impulses to the muscle fibers and mucosa 
through their two plexuses, Auerbach and Meissner, situated respec- 
tively in the muscular. wall and submucosa throughout the canal. These 
two nervous systems are in turn controlled by plexuses situated along 
the anterior surface of the vertebral column from the skull to the coccyx 
and are supplied by the spinal and cranial nerves. The bowel tube is 
lined by a secreting and absorbing layer of epithelium and is covered 
over the outside with a fine serous membrane (visceral peritoneum) and 
finally, and not least important, through its mesentery it receives its 
arterial, venous, lymph and nerve supply. Therefore, we have a rather 
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complicated flexible tube with which to deal and many. things may go 
wrong with it, but we must keep in mind the fact that sensory nerves. 
are not distributed to this viscus except _at the anus and possibly in th: 
mesentery and that pain may, as a result, be only a lute symptom of 
disease; whereas errors of motility are likely to be early symptoms. 
The presence of solids, liquids or gas within the tube is enough to stimu- 
late peristalsis, for it is an inherent function of organs constructed of 
unstriped muscle (and striped in the case of the heart) to empty them- 
selves after once being distended. So the bowel contracts down on its 
contents and naturally pushes, squeezes or cork-screws it onward. But 
errors in motility occur ® and overstimulation at one of Keith’s nodes 
may bring about a tonic contraction of the bowel at this point, prevent- 
ing the onward passage of the bowel contents, being brought down from 
above, with a consequent distention of the bowel wall. This stretches 
the plexus of Auerbach and pulls the bowel mesentery from its normal 
position and thus pain is reflexly produced in the abdominal wall 
(perhaps rigidity too) whence it is referred by the spinal cord.* Or, if 
disease extend through the muscular coat and irritate the parietal 
peritoneum, since this is supplied with sensory nerves, pain results. 
Thus you will see that errors of motility give most of the subjective 
symptoms, such as pain, fullness, pressure distress, borborygmus, diar- 
rhea, constipation, nausea, and vomiting. And, too, these same defects 
in motility may give some of the objective findings, atony, bloating, spas- 
ticity, hypo- and hypermotility.’. Then the errors of secretion have to be 
remembered and here we have two factors to consider. First, due to 
improper innervation of the glandulature, we may have hypo- and hyper- 
secretion. And second, due to disease of the lining of the mucous mem- 
brane and, depending upon the extent of this process, involving the 
deeper layers of the bowel, we may have an outpouring of mucus from 
simple irritation, or, in atrophy, a paucity of enteric juices or mucus. 
‘Where superficial or deep necrosis has resulted, pus and blood in varying 
amounts and exfoliation of necrotic structures will occur. 

From a biochemical standpoint we must take into consideration the 
nature of the juices elaborated by the gastric and enteric glandulature 
as well as the auxiliary digestive glands (salivary, liver and pancreas). 
This secretory function may be impaired permanently or suppressed 
temporarily or it may be transiently or constantly overactive. Here 
again, nervous impulses may be responsible for these variations and this 
nervous dysfunction in turn may be the result of improperly acting or 
diseased endocrines (pituitary, pineal, thyroid, parathyroid, adrenal, 
ovary, testicle, pancreas, spleen). Or the digestive organs themselves 
may be the seat of actual pathological change, thus altering their power 
of or type of secretion. 

Again the question of the bacterial flora of the gut must be con- 
sidered. We know that as we descend the small bowel the number of 
bacteria, some native and useful and some alien and harmful, increases 
until the terminal ileum and cecum are reached. At these points the 
growth of flora is most prolific and as we descend the large gut the num- 
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ber is again lessened until the rectosigmoid region is reached where the 
bacterial flora becomes less intense. Not only the number of bacteria but 
the types present must be noted: saprophytic or parasitic, aérobic or an- 
aérobic,. Gram positive or negative staining, cocci, streptococci, staphy- 
lococci, bacilli or streptobacilli, putrefactive and fermentative types. 
Therefore in studying a patient it is necessary to have some conception 
of normal function and excreta. 

To check up on motility we have two methods at our disposal. The 
first, which is the easiest, consists in giving the patient 10 grains (0.65 
gram) of carmin in capsules and timing its appearance and disappear- 
ance at the anal outlet and observing the manner in which it is mixed 
with the stools, 4.e., whether intimately or if it just colors portions of 
several stools. The color normally should appear within twenty-four 
and disappear in about forty-eight hours from the time of taking, and 
should color partially or completely one to three stools, The type of 
chart which the authors give their patients and the directions for taking 
the carmin are given on pages 481 and 482. 

The second method for determining motility is by the roentgen rays 
and from the time of drinking the barium, the normals usually accepted 
are as follows: Stomach begins to empty at once and should be empty 
within four to six hours; cecum is reached in from two to three hours, 
and all barium should have passed through the ileoceca] valve in from 
five to ten hours; hepatic flexure should be reached in six hours and 
cecum and ascending colon should be empty in from eighteen to twenty 
hours (Manges), or from four to thirty-six hours (Brown and Samp- 
son)®; splenic flexure reached in from six to ten hours and transverse 
colon empty in from twenty to twenty-four hours; sigmoid reached with- 
in twenty to twenty-four hours and complete discharge should have oc- 
curred in from twenty-four to forty-eight hours (Manges). 

The normal appearance of the stool should be a formed smooth cyl- 
inder, four to eight inches long, and in cross section the size of our 
quarter or half dollar, of a decided brown color (depending largely upon 
the diet, pale in vegetarians except after spinach, very light where much 
milk is drunk, and dark after ingestion of meats, etc.), neutral in reac- 
tion, odor neither acid, sour, pungent nor putrid, it should usually sink 
in water, and should show grossly no mucus or undigested food par- 
ticles. Microscopically, we see some connective and elastic tissue, often 
meat fibers, but usually devoid of striations and nuclei, no free fat or 
fatty acid crystals, but we usually see soaps and at times soap crystals. 
There is usually vegetable residue, but no free starch cells; crystals of 
ammonium magnesium phosphate or triple phosphate, calcium phosphate 
and calcium oxalate may be seen. No mucus or red blood-cells but a few 
leukocytes and degquamated epithelial cells are frequently seen.® 
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_ SBynonyms.—The synonyms of acute enterocolitis fall into the follow- 
ing group: Simple acute catarrhal enteritis, enterocolitis, or colitis; 
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acute duodenitis, jejunitis, ileitis, ileocolitis; acute diarrhea; acute in- 
testinal catarrh ; acute intestinal indigestion; acute enteric intoxication; 
cholera infantum; dysentery; and cholera morbus. 

Definition.— Acute enterocolitis is a circumscribed or diffuse, acute 
inflammatory process, involving the small, small and large, or large gut 
alone. 

Etiology.—Certain predisposing causes manifest themselves in chil- 
dren in such form as scurvy, rickets, malnutrition, syphilis, tuberculosis, 
and dentition. These may be important factors in the production of re- 
current or even primary attacks of enteritis.°° Seasonal variations, such 
as extreme heat or sudden drops in temperature, and filthy surroundings, 
as well as burns, nervousness, and visceral ptosis are contributing factors. 
Here, too, must be mentioned achylia gastrica in which there is no free 
hydrochloric acid being elaborated by the stomach mucosa. Because of 
this the proteids are not converted into peptones, but are thrown out 
directly into the duodenum and if the pancreatic juice is deficient, they 
may act as irritants. Primary causes are: Cholera, dysentery (amebic 
and bacillary), typhoid fever (q. v.) ; bacterial invasion by streptococci 
and staphylococci pyogenes, and bacillus pyogenes, bacillus coli, bacillus 
pyocyaneus, bacillus Shiga, bacillus Flexner, bacillus aérogenes capsula- 
tus (Welchii) and bacillus Morgani," as well as certain amebe ; toxins re- 
sulting from bacterial growth in infected milk, which, even though the 
milk be sterilized before use, may remain; leukomains resulting from the 
fermentation and decomposition of food ; ptomains in tainted meats, fish 
and shell-fish ; idiosynerasy to certain foods such as the crustaceans, ber- 
ries, oysters, etc. , larvee of flies; in babies, improper modification of milk, 
excessive and too frequent feedings; large amount of ice-cold drinks, ice 
cream, fruit ices; excessive amounts of indigestible foods with large 
cellulose residue; large amounts of nuts, candies, spoiled filling of cream 
puffs, ete.; foreign bodies; and medicinal] irritants, as mercury, arsenic, 
drastic purgatives, and corrosive poison. Acute enterocolitis may also 
occur secondary to other bodily infections such as influenza, pneumonia, 
scarlatina, tonsillitis, measles; and to constitutional disorders such as 
Bright’s disease, uremia, diabetes, heart and lung diseases producing 
passive congestion, anemia, cirrhosis of the liver and malignant disease 
causing portal congestion. 

Symptomatology.—Miip CatTarrHaL InrLaMMATION.—The symp- 
toms of acute enterocolitis are dependent upon two things: First, the 
type of infection or irritation; and second, the portion of the bowel 
involved and the degree of involvement. The mildest type of enteritis is 
presented in a low-grade duodenitis or the extension of a gastritis. In 
this type we usually have a history of overeating or overindulgence in 
drinks, usually of ice drinks, of having eaten an unusual type of food or 
a combination of many different foods, of excessive indulgence in sweets 
or highly seasoned articles of diet, or perhaps of bolting the meals while 
under mental stress. The individual complains of an epigastric sense 
of discomfort, fullness, weight, or pressure, perhaps some burning and 
later nausea and mild fever. Should the nausea lead to vomiting within 
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one or two hours after the meal, complete relief may be obtained with 
care in the diet or abstinence from food for one or two days and there 
may be no further symptoms, If vomiting does not occur and the irri- 
tating substance is allowed to enter the small bowel in large amounts, 
then a greater involvement of the small bowel results. In this form 
there will be fullmess and distention of the abdomen, borborygmus, 
and perhaps the passage of foul flatus with periumbilical tenderness 
or a moderate temperature and diffuse abdominal colicky pains may be 
the only signs of an enteritis. A mild diarrhea may supervene within 
twelve or twenty-four hours independently of, or coincident with the 
self-administration of a laxative. A slight degree of jaundice may often 
be observed in a subicteroid hue of the sclera or of the mucous membrane 
eovering the palate. The jaundice is due to a partial blocking of the 
common duct at its entrance into the duodenum and becomes apparent 
in from twelve to twenty-four hours. The papilla of Vater is swollen 
and edematous, thereby obstructing the outflow of bile from the com- 
mon duct. A jaundice developing later than one or two days after the 
onset of an attack (acute catarrhal jaundice) is due to extension of 
the inflammatory process to within the common duct. The tongue may 
be coated, and usually there is a fairly well-marked anorexia. Here, too, 
with a complete evacuation of the bowel and care in diet for a few 
days no further symptoms may develop. 

If the ingested material is more irritating and is not removed from 
the bowel in a short enough time, or if the patient’s resistance be les- 
sened to a greater degree than in the two former instances, an ileocolitis 
may be set up. If the inflammatory process extend to the transverse 
and descending colon, the sigmoid and the rectum, then to the symptoms 
above described we will have added a marked diarrhea and increased 
thirst. This, too, is accompanied by colicky pain preceding an evacua- 
tion. The range of temperature is likely to be higher, even as high as 
104° F. (40° C.); prostration is greater; and malaise, headache, com- 
plete anorexia, nausea and vomiting may be present. This is likely to 
run & more protracted course than a simple gastro-enteritis. The abdo- 
men is apt to be retracted rather than distended (which we may see 
where the small bowel alone is involved) ; hyperperistalsis may be visible 
and distinctly audible. Tenderness is not localized to the periumbilical 
region as it may be in simple enteritis, but is usually well marked out 
into the flanks and along the course of the great bowel. 

The degree of diarrhea depends upon the location and amount of 
involvement of the colon. Involvement alone of the head of the colon 
or cecum and ascending colon may give very little diarrhea, perhaps 
some mushy stools, but when the splenic flexure, descending colon, sig- 
moid, and rectum become involved, the farther down the involvement 
and the more intense it is, the more the diarrhea. In this simple catar- 
rhal type the first few movements may be only fecai matter, thinner 
than usual and preceded by griping pain.. Later on the feces, if formed 
at all, will not only contain intimately mixed mucus, but will be coated 
over with a layer of thin mucus, and. after the canal has been emptied 
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of fecal matter the movement may consist of a watery, colorless and 
odorless discharge, or it may become gray, green or yellow. In children, 
it may result in the rice-water type of steol. Or thin to semi-jelly like 
masses of brownish or greenish stained foul-smelling mucus may be the 
only thing passed. The foulest stools are those resulting from dietetic 
disorders. ‘If the rectum is involved right down to the internal sphincter, 
to the diarrhea may be added tenesmus, shown by immediate desire to 
defecate as soon as the patient has been to stool. The result may be 
that a small insignificant amount of mucus may be discharged with little 
or no relief. 

In the simplest form of duodenitis or high enteritis the examination 
of the stool described above may disclose nothing chemically abnormal. 
If the bowel be involved pretty well down to the caput coli, a smear of the 
stool on a slide is likely to show small masses of incorporated mucus. It 
has been claimed that these sago-like bodies are frequently remains of 
vegetables, but the authors believe that they are actually masses of 
mucus. The stool itself may have a mirror-like surface due to the inti- 
mate mixture of mucus, and is usually sticky and adheres to the vessel. 
It may be soft and foul-smelling. Rarely do we find occult blood. Food 
particles may be observed grossly and microscopically. The farther down 
the involvement occurs the more hurried is the motility. When there 
is an actual diarrhea in process we may see gross particles of food 
(lienteric diarrhea), and, if the stool be formed, it will not only have 
the mucus thoroughly ineorporated as in the higher type of catarrh, 
but it will be covered over with the slimy mucoid material described 
above, derived from the mucosa of the lower bowel. 

With involvement of the larger bowel there is a greater possibility of 
bleeding. In this instance the farther down the bowel the bleeding oc- 
eurs, the less likely we are to find the blood within the bowel movement 
itself. The mucous coating is likely to be blood-stained, or if scrapings 
are made from the outside of the formed masses (when they exist) and 
the test for occult blood is applied, we are likely to get positive results. 
This test is best applied by mixing a pea-sized piece of feces with glacial 
acetic acid to form a thin gruel-like mixture. This may or may not be 
boiled, and with this there is thoroughly mixed an equal quantity of 
hydrogen peroxid. Then two drops of a freshly prepared saturated 
solution of benzidin in glacial acetic acid are added. A deep blue-green 
color resulting at once denotes blood present in the form of hematin or 
hematoidin. Instead of adding the benzidin solution, an alcoholic satu- 
rated solution of guaiac may be dropped in. This test is much less deli- 
cate and is positive if a robin-egg blue color results within five minutes. 
When positive it definitely indicates the presence of a pathological 
amount of blood. Tests for unchanged bile as applied by the Gmelin test 
will usually be positive where the small bowel is involved with a result- 
ant hurried motility through this portion of the gut. On mixing equal 
quantities of fecal matter and a 25 per cent. solution of bichlorid of 
mercury (Schmidt test) in a porcelain dish, unchanged bile (or bili- 
rubin) will be demonstrated by the presence of a green color, whereas 
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ordinarily in normal movements the end color reaction is red (hy drobili- 
rubin or urobilin). 

Microscopically the stool shows, besides free mucus and incorporated 
mucus, fatty degenerated epithelium, crystals of triple phosphates and 
calcium oxalate, food débris, and many bacteria; red blood-cells may be 
present and, if the process has gone on to ulceration, white blood-cells ” 
enormous numbers constituting pus will be found. 

The urine is frequently of high specific gravity when the diarrhea is 
marked and, with extensive involvement of the smaller bowel, indican is 
frequently found to be much increased. Rosenbach’s reaction for bile 
may be positive and acetone may be present. Microscopically we may see 
hyaline casts and a very moderate amount of albumin. 

In children the mild ecatarrhal inflammatory lesions of the small 
bowel include the acute enteric intoxications and dyspeptic diarrheas. 
These are frequently described under various distinct headings, but clini- 
cally they are mild or intense stages of one and the same condition. An 
unusual article of food or some other cause, as cited in the foregoing 
etiology, may produce an illness of sudden onset, in which the child is 
completely prostrated or restless, with slight fever. There may be 
nausea and colicky pains, with symptoms of meningeal irritation occa- 
sionally. 

It is sometimes difficult to make a diagnosis in the child without 
the history of vomiting or diarrhea. Convulsions may usher in an at- 
tack, or the child may be somnolent. Associated with this may be com- 
plete anuria extending over a period of twelve to twenty-four or more 
hours and a condition simulating the so-called uremia of the adult may 
be noted. History is perhaps the most important means of arriving at 
a diagnosis. Evacuation of the stomach and bowel may bring about a 
complete change within a few houts ‘in the child’s general condition. 
Examination of the abdomen may show nothing except some distention. 
Lumbar puncture gives certain information but in a negative way, as 
the cell count is not increased and bacteria are not found. As the 
bowel movements begin to appear, the diagnosis is made evident by the 
finding of mucus and putrid or fatty acid materials and undigested 
food in the stools. In these intoxications a paresis of the bowels may 
be difficult to overcome, so that the question of intussusception or ileus 
may be difficult to divorce from our diagnosis. 

More InrTeNsE Types oF AcuTE ENTEROCOLITIS.—Into this classifica- 
tion fall the more virulent infections and ptomain poisonings in adults 
and the follicular types chiefly in children. 

The symptoms in general are about the same as those described in 
the milder form except for the increased severity and rapidity of their 
onset. Within four td six hours after the ingestion of the irritant, vom- 
iting and prostration, pain and perhaps tenderness, rapid and high ele- 
vation of temperature and diarrhea will frequently follow one another 
in quick’ succession. These individuals are distinctly sick. Pain may 
be so intense as to actually cause a state of shock. In these cases one 
thinks of acute perforations and the colic of cholelithiasis and nephroli- 
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thiasis. The vomiting may be extreme, so that nothing is retained by 
the stomach. The purging may be so profuse as to cause a marked 
extraction of fluids from the tissues of the body. Thirst becomes ex- 
treme and is a difficult thing to deal with. As soon as anything to drink 
is given, it is promptly vomited. 

The constitutional symptoms, as represented by high fever, prostra- 
tion, and general bodily discomfort and headache, are marked. The 
tongue is furred and the pulse more rapid and weak from loss of blood 
volume. The stools at first are foul and copious, and later watery and 
frequently of large volume until depletion is well advanced, when they 
become bloody and mucoid. This represents the picture we see in 
cholera morbus or ptomain poisoning and its counterpart cholera infan- 
tum in children. This is a rapidly developing and intense inflammatory 
state, usually of the whole gastro-intestinal tract. With proper and early 
treatment and care of the diet, recovery usually takes place within from 
one to three or four weeks, with a gradual lessening of abdominal distress 
and a disappearance of the mucus in the stools. 

In the follicular enteritis, seen more frequently in children, the proc- 
ess is likely to be more protracted, running well over four or five weeks 
and into the chronic types of enterocolitis. The stools do not tend to 
clear up, the diarrhea does not tend to subside, and all types of nourish- 
ment seem to produce irritation and maintain the condition in an active 
state. Vomiting here is less common than in the more intense inflamma- 
tion of cholera infantum. There is not the extreme amount of serous 
diarrhea. The stools contain more mucus and they may run up to twenty 
or thirty a day and are usually small and frequently bloody and some- 
times odorless. 

This 1s a slow process and the child loses weight constantly. The 
symptoms are those of an involvement of the ileum and colon, rather 
than of the upper portion of the small bowel. This is frequently desig- 
nated marasmus. 

Diagnosis.—In the mild inflammations the diagnosis is usually easy 
except in children. Here, as pointed out above, the history is perhaps 
the most important aid. We have to differentiate between acute entero- 
colitis and a beginning pneumonia accompanied with intestinal paresis, 
where the diarrhea has not already begun. <A careful physical examina- 
tion of the lungs may reveal the signs of pneumoni¢ involvement, but 
since the early signs of pneumonia in a child are frequently not those of 
consolidation, giving the usual impairment of resonance and intensifica- 
tion of breath sounds as in the adult, and since there may be only hyper- 
resonance over the lung which is beginning to be involved, with no rales, 
a physical examination of the chest in a child frequently may not be 
conclusive. For this reason it is difficult to differentiate between a be- 
ginning pneumonia and acute intestinal intoxication. The prostration 
may be about the same in the two conditions. Usually in pneumonia you 
have an early temperature of over 103° F. (39.44° C.) whereas in acute 
intestinal intoxication this may be slower in reaching the high figure, 


590 ENTEROCOLITIS 


although it is not impossible for it to be up around 104° F. (40° C.) or 
more within several hours. 

Appendicitis in its early stage may be souttiaad with acute enteritis, 
but constipation is marked in contrast to diarrhea and within a short 
time the pain begins to localize in the right lower quadrant and the right 
rectus becomes rigid. Intussusception and ileus must be ruled out. 

Typhoid fever is not a frequent disease in children. Its onset is 
somewhat protracted (but not to the same extent as in the adult), 
whereas acute intestinal intoxication or inflammation in a child is usu- 
ally a very rapid process in comparison. 

If vomiting be a marked sign and accompanied by fever, one must 
think of scarlatina and other exanthems, but the examination of the 
tongue, throat, and buccal mucous membrane, as well as the skin of the 
body, will clear up the diagnosis. The circumoral pallor of scarlatina is 
frequently seen in acute enteritis and enterocolitis, especially if diarrhea 
has started and has become somewhat intense, or at least enough to 
deplete the patient. In children, when the more severe form runs a more 
protracted course, typhoid of course will perhaps be most logically 
thought of, but in these cases the temperature is never a typical typhoid 
temperature, never reaching the height or tracing the course of that 
seen in typhoid. Rather is it more like the hectic temperature of tuber- 
culosis, with its late afternoon and evening rise and morning low point, or 
the reverse of this can be seen—morning rise, evening fall. 

In the adult the mild types of enterocolitis are easily diagnosed, the 
main point in a diagnosis being as a rule to determine the portion of 
the gastro-intestinal tube involved. Here again, in cases which run for 
more than a week, typhoid is to be considered. The temperature in 
typhoid in contrast to the typhoid temperature of children, is more 
likely to be typical, with its slow, steady rise, evening after evening, 
higher and higher for a week, with morning lower than the evening, 
but higher than the morning before; and then the maintained tempera- 
ture of from one to three weeks, with its lysis; it is never seen in en- 
terocolitis. While these cases may run along for from one to four weeks, 
it is rare for them to do so. It is usually an evanescent disease in the 
adult, rarely lasting more than one week. Of course the Widal test of 
the blood should be made, the spleen palpated for increase of size, 
and the skin inspected for the typical rose spots. 

There is practically no acute abdominal disease that simulates the 
milder forms of this catarrh. However, when the more intense type of 
inflammation presents itself there are several conditions which have to 
be considered and ruled out before an actual diagnosis can be made. 

The first as pointed out in the symptomatology, perhaps, is gastric 
or intestinal perforation. Almost the same shock and collapse may be 
seen in these two conditions, the moist skin, the violent pain, and vom- 
iting, before the diarrhea has begun. However, careful palpation of the 
abdomen is the best guide to a diagnosis. There is no rigidity of the 
abdomen of any marked degree in acute enterocolitis. Between pains the 
muscles are relaxed. This we never see in perforation. A septic type 
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of diaphragmatic pleurisy may give pain somewhat suggesting acute 
enterocolitis, but this pain is more likely to be steady, intensified by 
breathing or coughing and will frequently show the same spasticity of 
the abdominal muscles as an acute peritonitis from perforation. 

Cholelithiasis is sometimes difficult of differential diagnosis. It may 
or may not have the same late jaundice as enterocolitis, has the same 
paroxysmal pain but it is usually more severe; the patient does not 
develop his diarrhea, as usually occurs early in an intense inflammatory 
condition of the bowel, but may give the same history of HEAYY, eating 
three or four hours before the onset of the attack. 

Nephrolithiasis usually will show bloody urine, but this dingncetie 
point must not be relied upon exclusively, as the authors have seen cases 
of nephrolithiasis in which urinary blood could not be found in the 
first twenty-four hours. The pain here is most often located in one or 
the other renal regions with its usual characteristic radiation into the 
pelvis of the female and testicles of the male. Again diarrhea in this 
condition is rare, as constipation is the more usual accompaniment in 
kidney stone. 

Acute hemorrhagic pancreatitis is to be thought of, but in this con- 
dition the prostration is usually more marked and tenderness is likely 
to be limited more to the mid epigastrium. The diarrhea may be the 
same in each, but is usually not so severe and may be absent in pan- 
creatitis and as a rule we have a long history of digestive disturbances 
extending back for several years. 

Acute poisoning by antimony, arsenic, colchicum, and fungi may 
closely simulate the rapid fulminating type of gastro-enteritis and 
should always be considered where one is called upon to see a severe case 
of what is ordinarily called cholera morbus. 

Thrombosis and embolism of the inferior and superior mesenteric 
arteries and veins and of the portal vein must be ruled out, as imme- 
diate operation may have to be performed to save the patient’s life. 
(Refer to section on Embolism and Thrombosis. ) 

Asiatic cholera and likewise uremia must be thought of. 

Nervous diarrhea must not be confused with acute enteritis. Here 
we have a history of a nervous shock and the symptoms are the result 
of an acute vagotonic stimulation of peristalsis, subsiding promptly after 
the thorough emptying of the bowels. 

Treatment.—The milder forms usually recover with self-medication. 
The severe forms are the ones for which we are more frequently called 
to prescribe. | 

General ManaGemMENT.—Having made the diagnosis and after hav- 
ing ruled out the possibility of a peritonitis from any other cause, the 
first indication is to clean out the gastro-intestinal tract. Please note 
the expression, after having ruled out peritonitis, as it is unquestionably 
bad practice to promiscuously administer an active cathartic in the 
presence of acute peritoneal involvement. It is sometimes difficult with 
a history of tainted foods having been eaten, in an acute abdomen, to 
determine on a course of treatment. If diarrhea has not already begun 
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and if we are not perfectly sure of our diagnosis, it is safer to wait 
from two to six hours until the symptoms are more definitely presenting 
than to promptly administer a purge. A word of warning should be 
sounded to all the profession that when we are informed that this or 
that patient has a pain in his abdomen we should not order by telephone 
the administration of a cathartic. We should see the patient, examine 
the abdomen, elicit tenderness if present, test for a state of rigidity or 
relaxation of the abdominal musculature, and, if necessary, have a blood 
count made before we order a purgative. 

Having then determined that the patient has an acute inflammation 
of the gastro-intestinal tract, toxic, infectious, mechanical or otherwise, 
our first procedure is to empty the stomach and the bowel. This is best 
done with a dose of castor oil of from 14 to 2 ounces (15.50 to 62.20 
mils) without the preliminary calomel administration. The stomach may 
be washed out and the colon cleaned by simple enema in those patients 
exhibiting paresis of the bowels with no audible peristalsis. Repeated 
flushings of normal salt solution from a fountain syringe elevated no 
higher than two and one-half feet above the level upon which the pa- 
tient lies may be given. If the pain be very severe and shocking, and 
the vomiting and diarrhea are already excessive, tempurary relief may 
have to be given the patient. This is best done by a quarter grain (0.0162 
gram) or more of morphin sulphate for the adult (never for the child), 
administered hypodermically. Counter irritation may be applied to the 
abdomen by the good old-fashioned mustard plaster made as follows: 
Mustard flour 1 tablespoonful, white flour 4 tablespoonfuls, glycerin 1 
teaspoonful, white of one egg and enough cool water to make a paste. 
This is spread between two layers of muslin and applied without previous 
warming. This is specified because a number of patients will volatilize 
the oil of mustard by warming the plaster in an oven before applying. 
This plaster has also been described in some detail for the benefit of those 
who may not know how a mustard plaster should be made. This plaster 
may remain on two or three hours and will not blister the skin. It is 
slow in action and when removed, the hyperemia which it produces is 
long-lived. Turpentine stupes may be used over the abdomen, as well as 
the Priessnitz compress consisting of several layers of flannel wrung 
out in hot water, covered with oil silk and overlaid with a hot water 
bag or electrically heated pad. Such preparations as kaolin and glycerin 
mixtures or the proprietary ones which are on the market, the authors 
believe are far less useful. In children the hot foot bath or sitz-bath may 
be beneficial. One simple but useful procedure that should be spoken 
of is the immediate administrati6n of fuller’s earth at the onset of an 
acute enterocolitis. One ounce (31.10 grams) of this should be mixed 
with a glassful of water and taken in two doses, one-half hour apart. 
This is a most unpalatable dose, almost like drinking mud, but can be 
improved somewhat by flavoring with coffee, chocolate, peppermint or 
other things. This reaches the intestines as a bolus and due to its 
absorptive properties literally sponges off the intestinal mucosa and 
helps to get rid of the inflammatory matters. The authors have seen this 
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act most favorably in certain acute cases. It should be followed a few 
hours later with a full dose of castor oil. 

Having then made the patient temporarily comfortable with some of 
the above procedures, thereby meeting the immediate conditions requir- 
ing attention, it then becomes necessary to prevent further trouble as 
well as allay the active inflammation which we are combating. 

In the first place the abstinence from food is of paramount impor- 
tance; indeed, this alone in many cases will lead patients to recovery, 
especially the child. As a substitute for food here we may use barley 
water or flaxseed tea. The authors dislike the use of albumen water 
as it may further add to the intoxication through putrefaction of the 
albumenoid substance. In the adult the best substitute for food is per- 
haps found in a mild alkaline drink. Fortunately these patients are 
not hungry and even have a distaste for food, so that we can frequently 
allow over twenty-four hours to elapse before further feeding is abso- 
lutely required. 

At the end of this time, if the diarrhea has abated and the appetite 
is returning, the temperature is lowered and the patient is otherwise 
symptom-free, it is safe to begin nourishment. In the child perhaps the 
easiest way to begin is with a low dilution of malted milk, or a starchy 
food as represented by a thin cream of wheat or farina, for six hours, 
in small two-hour feedings, and if then there has been no return of 
symptoms, there may be substituted more solid starchy foods, in all 
cases giving preference to the starch over sugars, albumens and fats. 
Mashed potato, strained oat meal gruel, and soft boiled rice are to be 
taken for another twenty-four or forty-eight hours while the patient 
is still resting in bed. At the end of this time, should no symptoms 
return, the usual diet can gradually be resumed, so that at the end of 
one week the patient is on a rationally modified whole diet. 

Mepicinau TrREATMENT.—During this time it may be necessary to 
administer some medicines, depending upon the intensity of the pre- 
senting symptoms. If the lesion be well up in the gastro-intestinal tract, 
involving the stomach, duodenum, or jejunum, nausea and vomiting 
may be the complaints which we will most frequently have to combat. 
Usually if the previously mentioned treatment has been followed out 
carefully we will not need much medicine. The simpler the medicine 
ean be made, the sooner the patient will get well. The authors are op- 
posed to the administration of large quantities or numerous kinds of 
medicine. So often the doctor feels that to satisfy the patient he must 
write a prescription, when as a matter of fact, in his own heart he knows 
that simple dietetic measures and proper hygiene will get his patient 
well faster than his pharmaceutical concoctions. 

Tf nausea and vomiting continue, then we are actually called upon to 
administer some medicine. An eighth to a quarter of a grain (0.0081 to 
0.0162 gram) of cocain for an adult, never for the child, combined with 
a little cerium oxylate, grains 1 or 2 (0.65 or 0.13 gram), and perhaps 
subcarbonate of bismuth, 15 to 20 grains (1.0 to 1.3 grams), in one or 
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two doses, may allay this annoying symptom. Or we may administer a 
mild alkaline drink, made up of the following prescription: 


BR 
Sodium sulphate ........ cc cce cnc cec see ces cece 3i ( 4.0 grams) 
Sodium pee ee eT eae ee ee ees Si ( 4.0 grams) 
Sodium bicarbonate ........cccccceecevaces ‘... §ii (62.2 grams) 
Calcium carbonate ... 22... 6. cee eee eee eee tence Sii (62.2 grams) 


Sig.—1 teaspoonful in half a glass of cool water, to which 10 or 15 
drops of the eatr of catnip and fennel may be added for flavoring, 
every one or two hours. 


This may entirely relieve the symptoms. If the pain has not been relieved, 
the dietary then requires further modification and curtailment. It is 
not necessary, as a rule, to use an opiate, but if required the camphorated 
tincture of opium, 10 to 60 drops for one or two doses, at hourly inter- 
vals, will usually suffice. 

With diarrhea continuing the diet should under no circumstances be 
increased. This is best controlled, then, by the use of bismuth subcar- 
bonate or subgallate, in 10 to 30 grain doses (0.65 to 1.95 gram) every 
two to three hours, combined with salol, 1 or 2 grains (0.065 or 0.13 gm.), 
and: tincture of kino, ten to fifteen drops in a dose (for its astringent 
effect) in chalk mixture, and syrup of ginger, equal parts. 

Of course where marked depletion has taken place the fluids of the 
body may have to be rapidly replaced, and it may be necessary to prac- 
tice hypodermoclysis if enteroclysis is not feasible, or a 25 per cent. glu- 
cose in sterile normal salt solution may be given intravenously up to 
200 mils. The authors prefer to let the bowel alone as far as topical ap- 
plications from below are concerned. But in the child the most useful 
method of allaying a serious colitis is by the injection of a starch solu- 
tion containing from 2 to 5 drops of laudanum (tincture opii). This is 
made up just as a starch for laundry purpose 1s prepared ; one teaspoon- 
ful of powdered starch is moistened with cold water and brought to a 
consistency of a paste. Over this one quart of boiling water is poured 
and allowed to cool down to about 100° F. (37.22° C.). If this is then 
too thick to flow through the nozzle of a fountain syringe it is thinned 
still further with water at body temperature. From one-half to one pint, 
depending upon the size of the child, is run in through the anus by 
gravity, with the hips elevated and the bottom of the fountain syringe 
not more than one and one-half feet above the level at which the child 
lies. This may be repeated every two or four hours until the trouble- 
some mucous discharge is lessened. Rectal prolapse is liable to occur in 
these cases and should be immediately reduced with the finger well 
anointed with vaseline. 

The authors do not believe that much is ever accomplished by the 
so-called washing of the acutely inflamed colon, but Graham ** reports the 
use of galt solution by the Murphy drip method, as a helpful measure 
where marked depletion has occurred. | 

Prognosis.—The prognosis is usually good. The milder forms fre- 
quently progress to recovery without treatment and it is rare for them 
to extend beyond a week. The more severe types usually require medi- 
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cal aid. With proper treatment and modification of the diet, recovery 
takes place, as a rule, within from one to four weeks. In the case of 
the follicular cnterocolitis of children, recovery perhaps is not the rule, 
as this form frequently passes into the chronic types, even under the 
best of treatment. 

Pathology.— Acute CatarrHau Couitis.—In this condition one finds 
increased mucus coating the surface, mixed with exfoliated degenerated 
epithelium and red blood-cells. The mucous membrane may show only 
moderate congestion, or, in slightly more advanced states such as pto- 
main poisoning, there may be serum and fibrin and leukocytic infiltra- 
tion of the submucosa and purulent exudate. The mucous cells may be 
distended, giving a granular appearance to the surface. This thickened 
mucosa is sometimes edematous from serum transudation and may be- 
come secondarily infected by intestinal bacteria leading to destructive 
lesions.1? Where the process has been of longer duration and scar tissue 
begins to be deposited within the mucosa between the glands and in the 
submucosa, the natural mucous glands become crowded and the whole 
structure thinned. This is atrophic catarrh and is essentially a chronic 
type and finally small but widely disseminated ulceration may occur. 

The exudative or suppurative type 7? is rare. This is due to embolism 
resulting in obstruction and strangulation of the blood supply of seg- 
ments of the bowel by purulent material. 

Acutse Inrectious Couitis (TropicaL Dysentrery ).—(a) Amebe coli, 
protozoa, early essentially exudative, later, hypertrophic and still later 
ulcerative. The same may be said for: (6) Bacterial, mainly bacillary, 
Bacillus coli, Bacillus Shiga, Bacillus Flexner, Bacillus Morgani, Bacillus 
pyocyaneus, and Streptococcus pyogenes. (Refer to chapters on Dysen- 
tery, pp. 271 to 358. 

FOouLIcuLAR OR Nopuuar Typr.—There is epithelial exfoliation with 
leukocytes and mucus in the early stage, presenting a reddened coarsely 
granular surface with punctate nodules studded over the surface. These 
are the solitary follicles, and range in size from a pinhead to a split pea.! 
After the first week enlarged follicles, or lymph-nodes, and Peyer’s 
patches, cellular hyperplasia with erosions, and ulcerations, or a diffuse 
round cell infiltration may occur causing thickening of bowel wall. 
This may be accompanied by a croupous colitis in which a false mem- 
brane (coagulation necrosis) will be seen in splotches and may be firmly 
attached by fibrin ramifications extending through the mucosa, together 
with pus, as far down as the peritoneal covering. This may proceed to 
necrosis of only the surface membrane or suppuration and ulceration 
may involve the deeper coats. This was the type leading to most of the 
fatal cases in the study made by Zahorsky."® " 

OTHER Typres.—In necrotic colitis the submucosa is mainly attacked, 
and the mucosa is undermined by infecting organisms mainly of the pus- 
forming variety leaving ulcers with freely overhanging edges. This is 
rapidly fatal.74 | 

A subacute variety which really belongs to the chronic type of colitis 
is the mucomembranous colitis. This may be inflammatory in nature 
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but it has as its chief feature an outpouring of the contents of the mu- 
cous glands, so that there is an excessive mucus formation with the co- 
agulation of mucin. When to this there is added an excessive desquama- 
tion of the surface epithelium, shreds and skins, at times shaped to the 
various convolutions of the bowel, are passed. Fibrin does not seem to 
be included in the structure of these mucous sheets. 

In anthrax infection (mycosis), Bacillus anthracis is the cause. It 
is usually found in the small intestine, and is characterized by a stud- 
ding of the mucosa with small brown and black elevations, with areas 
of hemorrhage and edema or ulcerations from which the anthrax bacillus 
can be recovered.*® 


CHRONIC ENTEROCOLITIS 


Synonyms.—Conditions synonymous with chronic enterocolitis are: 
Chronic catarrh of the intestines; chronic ileocolitis; chronic catarrhal 
enteritis; chronic diarrhea; mucous colitis; mucomembranous colitis; 
ulcerative colitis; chronic intestinal indigestion ; dysentery ; atrophic and 
hypertrophic enterocolitis. 

Definition.— Chronic enterocolitis is an inflammation of the small and 
large bowel, with or without ulceration, which persists for more than 
four or five weeks after its acute inception. Such an enterocolitis may 
range from the mildest type of chronic intestinal indigestion up to ul- 
ceration and even to perforation. 

Etiology.—Prepvisposine Causes.—All the factors outlined under the 
etiology of the acute stage are to be considered in producing or maintain- 
ing a chronic enterocolitis. Once having developed an acute enteritis, a 
lack of care in dietary during its convalescence or an improper manage- 
ment of the acute infection may produce a state of chronic enterocolitis. 
Perhaps the most important factors are the too early feeding and lack of 
rest during and following an acute attack. Failure to recognize the fac- 
tors contributing to the initial attack is an extremely important etiologic 
point. If, for instance, we have exposure to cold, improper manner of eat- 
ing and incorrect dietary and if these factors are not recognized and cor- 
rected, a chronic process is very apt to result. Many individuals suffer- 
ing with this disease are not in balance with their surroundings. There 
may be a necessity of their dining at cheap restaurants or poor boarding 
houses; the climate of the city in which they live may not be satisfactory 
for them; long hours of uncongenial work or too much social activity 
may militate against them. The investigation and correction. of these 
points are necessary. The authors believe that heredity plays a very 
important part in the production of the atrophic type of enterocolitis. 
An individual may inherit as one of the parental physical characteristics 
a weakened and nonresistant gastric mucosa. The authors believe that 
a familial type of achylia gastrica is possible, although not yet proved 
and they believe that the same process might occur in the enteric mu- 
cosa. It is perfectly reasonable to suppose that a group of related 
individuals may have a poorly resistent mucosa that suffers with the 
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slightest traumatism which would affect others not at all. The authors 
have never seen anything published in regard to this hypothesis, but 
they believe that such a supposition is entirely tenable. 

Among the toxic agents, long-continued chronic aleoholism, the use 
of mercurial and arsenical preparations, and perhaps the excessive use 
of sodium chlorid and condiments may be contributing and even excit- 
ing causes. As in infections elsewhere in the gastro-intestinal tract, in- 
fections in the tonsils, sinuses, teeth, gums and bronchial tree play a 
very important part in keeping alive chronic infection in the small and 
large bowel. Malformations such ag diverticuli, Jackson’s membranes, 
Lane’s kinks, and postoperative adhesions, which may interfere with 
the normal enteric current, may be responsible for maintaining a chronic 
infection. In like manner, tumors partially obstructing the bowel, dis- 
placements of pelvic organs, and inflammatory infiltration of the left 
uterosacral ligament, may interfere with the normal function of defeca- 
tion. Anal conditions such as fissure and hemorrhoids may be responsible 
for impairment of normal defecation. Parasites, particularly the flagel- 
lates, by traumatizing the bowel wall and by toxin elaboration may 
possibly be an exciting cause. 

Symptomatology (Not Including Ulcerations).—Chronic entero- 
colitis as a continuance of those acute types, mainly of milder character, 
extends over a period of four or five weeks to many years. 

GENERAL CONSIDERATION.—These patients represent many types of 
the chronic intestinal invalid. They may show little external evidence 
of the condition or they may be wasted and thin. They are frequently 
mentally submerged and at odds with the world. Their history is ob- 
tained with difficulty ; they do not remember, or it is too much trouble ta 
recall facts and dates. They feel generally miserable or vaguely ‘‘mean’’ 
and this may manifest itself as an internal discomfort which may be only 
a fullness or bloating of the abdomen when the small bowel alone is 
involved; they may have borborygmus and flatus passage, more foul 
when there is much proteid decomposition. Their headache is usually 
dull and diffuse, but often occipital. There may be backache and lassi- 
tude. They lack stamina and are easily upset if they do not take the 
best care of themselves. The symptoms vary from those of a mild 
intestinal toxemia to the severely toxic states. The patients are fre- 
quently ptotic and their habitus is bad. They stand with drooped 
shoulders and protruding abdomen and slouch when sitting. The com- 
plexion is muddy or swarthy, the eyes dull and the tongue may be 
flabby, thick, tooth-marked and coated and there is frequently a slight 
eyanosis of tongue and possibly of lips. Anorexia or erratic appetite 
is present with other evidences of hepatic dysfunction from long-con- 
tinued absorption from the large bowel of improperly digested foods and 
abnormal gases (hydrogen sulphid) *® which are carried by the portal 
circulation into a long-suffering liver. They may or may not have 
diarrhea—usually they do have it if the colon be much involved. It may 
manifest itself by one to four loose movements a day. These may begin 
upon awakening and all may occur within the first one or two hours 
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after arising, with no further bowel movements during the day. This 
type frequently is seen associated with achylia gastrica. Or the bowel 
movements may be scattered regularly throughout the day and night, 
some patients being required to arise once during the night to defecate. 
Other patients will have one formed movement on arising, shortly fol- 
lowed by several loose ones, often accompanied by violent explosions of 
gas, or again the first movement (in sigmoid and rectal involvement) 
may be mucoid and then shortly thereafter fecal or mucofecal. Where 
the small bowel alone is involved or possibly with it the cecum, there 
may be only infrequent diarrhea, or none at all. 

The feces in this type is sticky and slimy, adhering to the toilet vessel, 
and has a smooth mirror-like surface, is semiformed and rarely mushy 
as when the involvement is farther down. Grossly, digestion is fairly 
zomplete but by microscopical examination are found undigested food 
elements such as meat fibers, usually unstriated, where proteid digestion 
has failed, or large amounts of starch in carbohydrate indigestion, or 
free fats and fatty acids in failure of fat conversion. This is commonly 
thought to be suggestive of pancreatic and hepatic dysfunction, but may 
be due in part to the abnormally hurried intestinal motility, so that 
sufficient time is not allowed for proper enzymatic action. 

Or constipation may be complained of, and when present is usually 
of the atonic type. Atony exists in that part of the large bowel where 
the stool begins to take form, namely the splenic portion of the transverse 
colon, the descending colon and sigmoid, and the stool is apt to be large 
in the diameter of its transverse section, smooth and glistening, and the 
patient complains of lack of power to expel it. Or spasticity rather than 
atony of the descending and pelvic colon may also produce constipation. 
Frequently the descending colon and sigmoid are found to be spastic 
by palpation, and they can be rolled under the fingers. By roentgen 
ray it shows as a smooth tube without haustra and in a sigmoidoscopic 
study the introduction of the scope will be difficult past O’Byrne’s 
sphincter (rectosigmoid juncture), and beyond this point the sigmoid 
will often be tightly contracted around the advancing end of the scope 
and will not balloon out by normal atmospheric pressure, and each inch 
of advancement will have to be accomplished by air dilatation. Here 
there is no intestinal lack of power but rather a blocking of the fecal path- 
way by hypermuscular activity. When the spasm is overcome the con- 
tents are expelled in one wild rush, usually with explosive flatus dis- 
charge, and on examination the stool is found to be of very small caliber, 
pencil size, perhaps twelve or fifteen inches long, and may show free and 
intimately mixed mucus. With spasticity above and atony below, hy- 
persegmentation is evidenced by a conglomerate fecal movement of closely 
packed small masses. 

MvucomremBranous Courris.—While it is a moot point whether this 
be an actual inflammatory condition, there are reasons for believing that 
inflammation, perhaps of a very low grade and of chemical causation, is 
the underlying etiological factor of this condition. A careful discussion 
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of this subject is taken up in another chapter so that we shall only allude 
to it here. 

The patient is usually a frail, neurotic and ptotic woman; toxemia 
is evidenced by the mental state which may be irritable, introspective, 
suspicious, excitable, or depressed, fault-finding, frequently hysterical, 
or the patient may even be found bordering on insanity. Added to this 
the skin is frequently swarthy and there may be a history of eczema, 
urticaria, asthma, angioneurotic edema and erythema multiforme. 

Constipation is often of many years’ standing and of the atonic type. 
These patients are essentially atonics in the whole gastro-intestinal 
tube. Intestinal stasis with abnormal proteolysis and histamin forma- 
tion 17) 15 probably precedes the actual condition for a long time. As 
the condition progresses, attacks of diffuse colicky pain or ‘‘queer’’ 
discomfort are frequently added, to be followed by the prompt expulsion 
of hard feces bearing longitudinal bands of thick, tenacious mucus and 
possibly sheets of mucus or even casts of the bowel. These on analysis 
seem to be coagulated mucin and do not show the fibrin so often present 
in inflammatory exudates. It has been shown by Rogers’® that a fer- 
ment mucinase will coagulate mucin, thus explaining the formation of 
the membrane.”° The bile contains an antimucinase which destroys the 
mucinase and therefore Rogers suggested the use of ox gall in treatment. 
Attacks of paroxysmal diarrhea may be added and are probably the 
result of a localized acute colitis set up by secondary infection. The 
descénding colon may be found spastic and the ascending atonic. The 
sigmoidoscope discloses a reddened mucosa, in some cases, with mucous 
bands which often have a dead-fish-like odor. 

Zugsmith 7! in an excellent paper on this subject points out that too 
often patients are operated on for a so-called chronic appendicitis with- 
out any permanent improvement. The appendix, while it may have 
been somewhat at fault, was not the chief malefactor. It was only show- 
ing signs that were present in far more extensive proportions in the 
cecum, of which it was a part. So, too, the gall-bladder is frequently 
sacrificed when it 1s sometimes only a relatively inconspicuous element 
in a widely disseminated process of inflammation involving the bowel and 
the bile passages. 

Diagnosis.—The diagnosis of chronic enteritis is not always an easy 
one. One has to rule out chronic enteric toxemia, if one cares to split 
the diagnosis to its finest point. The differentiation between the two is 
not easy nor really of very great importance. It is hard to tell where a 
chronic intoxication leaves off and enterocolitis begins. In fact some 
authors believe that all intoxicating processes are essentially inflamma- 
tory. Whether the bowel wall or the bowel content be infected is a nice 
point in diagnosis. In general, however, the authors think that the 
finding of mucus, either free or incorporated, is the dominating element 
in arriving at a diagnosis of an inflammatory process in the bowel. 
Here again, as in the acute conditions, the segment of bowel involved 
will best be located by studying the stools, and you are referred to this 
subject under acute enterocolitis. Uncomplicated ptosis has to be differ- 
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entiated from this condition, and here again the stools and motility 
tests (see Foreword) are of most value. 

In ptosis we are apt to have a greater motor delay than in the in- 
flammatory states, but this is not always so. 

Surgical intestinal conditions, in which the lesion is obstructive, are 
best ruled out by x-ray. 

Bright’s disease, pulmonary tuberculosis and hepatic cirrhosis, as 
we have pointed out before, may all have an associated enterocolitis 
which obscures the true underlying condition. 

Malignancy involving the various intra-abdominal organs must al- 
ways be thought of in arriving at a proper diagnosis. This diagnosis is 
extremely difficult to make in its early stages and indeed is frequently 
impossible until a palpable mass is found. And here the diagnosis comes 
usually too late. Every case of enterocolitis coming under observation 
should suggest in an adult in the neighborhood of the early forties the 
possibilities of a coincident malignant involvement. Here x-ray and 
possibly laparotomy should be resorted to in making a diagnosis. 

Gastric and duodenal ulcer are frequently mistaken for a chronic 
enterocolitis. In both conditions one may get a history of regular pain 
at a definite time after eating, because of the fact that eating excites in- 
testinal peristalsis which will produce pain im enterocolitis. Here gas- 
tric and duodenal studies will frequently set us right and allow us to 
rule out ulcer. Of course, a coincident ulcer may exist with enterocolitis. 

Gall-bladder infections may give us symptoms similar to those of 
enterocolitis, but here again, as in ulcer, our chief reliance is placed on 
examination made by the duodenal tube in practicing such non-surgical 
biliary drainage as Lyon has advocated. ?8 

The only evidence we may have of a duodenitis, except for some vague 
gastro-intestinal complaints, will be found in the study of the duodenal 
fluid extracted by means of the duodenal tube. In studying gall-bladder 
cases, in which a routine examination is made of the duodenal fluids 
preparatory to the drainage, the authors have been surprised to observe 
the number of patients having an associated duodenitis. This diag- 
nosis 18 made on the nature of the return of the duodenal washings just 
as evidences of gastritis are found in the stomach washings. Frequently 
the return fluid will be quite viscid and contain a number of floccules 
which on microscopical examination may show many exfoliated duodenal 
cells, oval or cuboidal in shape and somewhat larger than a white blood 
corpuscle. Together with this will be seen many white blood-cells, some- 
times red blood-cells, and thick mucous strands with myriads of bacteria, 
streptocoeci, staphylococci, groups of bacilli, and even colonies similar 
to those seen growing on the surface of a Petri culture plate. Cultura- 
tion will frequently grow out streptococci, staphylococci, Bacillus coli 
and many other organisms. This work of duodenal intubation has fre- 
quently led the authors to the diagnosis of Giardia or Lamblia Intes- 
tinalis infection as an exciting cause for duodenitis, whereas this condi- 
tion might readily have been overlooked if they had relied on other 
measures alone.** 
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Sriamoroscopy.—Too frequently the lower end of the digestive 
canal is neglected because of the difficulty of making an examination. 
The old sigmoidoscopes of large caliber too frequently produced pain 
in their introduction. Recently the authors have used, at Dr. Soper’s 
suggestion, a scope of five-eighths inch diameter. This is a full quarter- 
inch below the size of the Tuttle and Lynch scopes which they formerly 
were in the habit of using. The authors have modified the lighting of this 
instrument so that, instead of the distal end of the scope being illumi- 
nated, they have adapted the Lynch type of lamp operating at the eye 
end of the scope. This allows them now to make examinations that were 
frequently denied them. By the use of this instrument various stages of 
inflammatory changes can be noted in the mucous membrane, and the 
tonus of the rectum and sigmoid can be very efficiently estimated by 
inspection. The completeness of defecation is readily observed. The 
response of the mucous membrane to irritation by enema is seen by the 
outpouring of mucus in the sigmoid and rectum immediately after its 
use. If the authors find the tone and the mucous membrane of the rec- 
tum and sigmoid normal, but encounter sticky feces covering the walls 
of both these structures, they believe that this is their best method of 
diagnosing an enteritis or an enterocolitis that is not involving the 
lower bowel. Frequently one encounters by this examination normal 
feces lying in an inflamed indurated or atrophie rectosigmoid. In these 
cases one feels justified in making a diagnosis of lower colon infection, 
believing the upper small bowel to be uninvolved. An ileocolitis of the 
atrophic type may show a very crumbly and shaggy stool from lack of 
lubrication in the transverse and descending colon. The mucous mem- 
brane will appear dry, glistening, polished and shrunken so that the 
vessels stand out prominently. The mucous membrane will tend to pile 
up easily on the end of the scope as it is introduced and is decidedly 
thin. Associated with this one will usually observe a lack of tone in the 
musculature. Tleocolitis of the hypertrophic type exhibits a thickened, 
engorged, moist, and a frequently pigmented (hemochromatosis) mu- 
cous membrane, in which only a few vessels can be recognized. The 
feces may be thin, and the mucus quite abundant. This type is likely 
to be hypertonic, the valves of the rectum are thickened and stiff and 
the wall of the bowel seems indurated. Difficulty may be met with in 
passing beyond the rectosigmoid junction and because of the stiffness 
of the bowel wall it is frequently difficult to introduce the scope very 
far into the sigmoid flexure. 

Treatment.—GerneraL Mrasures.—A proper diet 5 is of paramount 
importance and, in general, should include a minimum of proteid and a 
maximum of carbohydrates, with especial care as to the avoidance of 
excesses of sugars and excesses of cold or iced drinks. The vegetables 
should be finely divided by passage through a colander which will take 
out the hulls of beans and peas. Potatoes should be well baked or 
mashed. Rough vegetables such as cold-slaw, improperly cooked cab- 
bage or cauliflower should be avoided. When meat is taken it should be 
put through a meat grinder and should be thoroughly chewed. Fried, 
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rich and greasy foods and rich pastries must be avoided. Condi- 
ments often act a8 poisons in these cases. Stewed fruits, if free of 
fibers, may be taken with care. As a rule, raw acid fruits, and berries 
are not well borne. As a check-up on the diet, a frequent microscopic 
examination of the stool is perhaps our best means of determining the 
relative amounts of starches, fats and proteids that should be adminis- 
tered. Insist on thorough chewing of foods, 

The various factors which have led to a continuation of this condition 
as mentioned under etiology, relative to the patient’s surroundings, 
type of work, climate, and methods of feeding should be rectified. These 
patients require plenty of rest, especially after meals, as motion in- 
creases peristalsis and this in turn is bad for the inflamed bowel. They 
should particularly be protected from undue exposure in changes in 
temperature, and some of these patients experience a great deal of relief 
in wearing a flannel band around the abdomen. Where ptosis is a domi- 
nant feature, the proper abdominal support with a Curtis plate or a 
special corset, of which the Gossard is a very good type, should be ap- 
plied.’ Plenty of water intake should be the rule; yet a great many of 
these patients complain that they are unable to drink water without 
discomfort. Here the temperature may have to be modified as the 
spastic type of colitis will not take cool water happily, whereas it 
does very much better when hot drinks are administered. The reverse is 
seen in the atonic cases. Many of these patients will as a rule take 
flaxseed tea with comfort where water is not well borne. This is pre- 
pared by pouring a pint of boiling water over a tablespoontul of the 
whole flaxseed and allowing it to steep on the back of the stove for four 
or five hours. A little sugar may be added, or lemon juice, to taste. 

Exercise and massage are beneficial at times but massage of the 
abdomen must be practiced with the greatest of care and lightness of 
application ; otherwise damage may be done to the inflamed bowel. The 
authors find in their atonic cases that the best form of massage is by 
way of the electric current as applied by the Morse sine-wave machine. 
This is gentle and helpful. 

MepicaL TREATMENT.—Laxatives in all cases are harmful. For years 
the authors have been laying stress on the importance of avoiding laxa- 
tives.’ A great many of these constipated cases have been subject to 
the laxative habit for years and it is a difficult thing to break this habit ; 
yet it must be broken before the patient will recover. The authors have 
found the use of a fruit mixture such as the following, very useful: 


Figs Y Ib, 
Dates 1 lb. 
Prunes 6 or 12, stewed with their juice. 


This is to be run through a meat grinder and the following mixture is 
added : 

Powdered senna 1% ounce (15.50 grams) 

Granular agar-agar 1% to 114 ounces (15.50 to 46.60 grams) 
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The whole is patted into a paste and kept in the refrigerator. The dose 
is begun with a piece the size of the end of the thumb with or after each 
meal, and the quantity gradually reduced as the bowels respond until 
eventually only a half portion is taken after the evening meal; then the 
whole formula is remade, omitting the senna, and the dosage is repeated 
as with the former mixture, again gradually reducing the amount until 
the bowels are responding at normal intervals. Of course during all this 
period it is necessary to insist that the patient have a definite time for 
going to stool each day. 

The administration of bile salts, in any of the well-known pill forms 
on the market, either alone or combined with pancreatic extracts, one or 
two hours after meals, is a very useful procedure, for its effect on fat 
assimilation, as a cholagogue and for its antimucinase action. Mineral 
oil is useful in some cases but the authors prefer to get along without 
it wherever possible, as many of these patients are poorly nourished 
primarily, and the coating of the undigested food particles with a film of 
viscid oil, they believe, must prevent some digestion and assimilation. 
Therefore where they do use it, they instruct that it be taken only on 
retiring, thus allowing most of the digesting food to precede the oil in 
its transit through the small bowel. As lubrication is needed only in 
the lower large bowel it will thus have ample time to overtake the bowel 
contents and be thoroughly incorporated with it and aid in its passage. 

Nerve sedatives, such as bromids, sumbul, asafetida, and valerian 
are often indicated and form a very important group of useful drugs in 
the treatment of this condition. Tincture of belladonna, as well as the 
fluid extract of drosera, which may be combined with it and increased 
up to the physiological effect, are frequently very useful in overcoming 
chronic spastic states. The authors cannot say the same for benzyl 
benzoate. While this drug may be extremely useful in acute spasm of 
unstriped muscle, in their experience the cases have been few that have 
been benefited by its prolonged use. 

Soper 7° has suggested to the authors the rectosigmoidal instillation of 
from 1 to 3 ounces (31.10 to 93.30 grams) of a 25 per cent. (a half sat- 
urated) solution of magnesium sulphate in the spastic type. In the 
atonic type, to this solution may be added an equal volume of 25 per 
cent. sodium sulphate solution. A prompt bowel action follows within 
fifteen minutes. The authors have found this to be a useful procedure, 
while withdrawing the use of laxatives, to aid in establishing a habit 

With patients who have diarrhea rather than constipation the authors 
feel that this is best controlled by modifying the diet, which will often 
be all that is required. If diarrhea is persistent, then some medicine 
will have to be administered. Frequently the use of 2 to 3 grains 
(0.18 to 0.195 gram) of ichthyol two hours after meals in capsule or 
pill will be sufficient to allay irritation and quiet an excessively acting 
bowel. Likewise bismuth in 10 to 15 grain (0.65 to 0.972 gram) doses 
may at times have to be added. 

Topical treatment to the small bowels such as that proposed by 
oatte,?”7 Palefski,2® Einhorn *° and Buckstein ®° may be helpful. In all 
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of these methods the principle is much the same. It consists in 
passing a duodenal or an intestinal tube through the fasting stomach 
into the small bowel. The tube is allowed to pass to any desired 
length, depending upon the portion of bowel that it is desired to treat. 
Simple washing of the bowel with plain water, hypertonic, or tonic salt 
solutions and even the injection of oxygen gas have been claimed to 
be beneficial. The endeavor here is to remove in a mechanical way as 
much of the infected intestinal content as is possible by the mechanical 
flushing, and to apply topical medicaments. The oxygen is used for its 
effect on the anaérobic organisms present. 

The authors are not strong advocates of chronic flushings, as they 
have felt that many times the patient’s condition has been kept active 
by irritating solutions thrown into the bowel. Those flushings which 
are most frequently used are: silver nitrate, from 1 to 2 grains (0.065 
to 0.13 gram) in a quart of water; copper sulphate, 2 to 4 grains 
(0.13 to 0.26 gram) to the quart; mercurochrome, in one-half to one 
per cent. solution; and plain lime water. Simple washing of the bowel 
with normal salt solution is sometimes indicated. Stauffer ** administers 
a 10 per cent. solution of eucalyptol in olive oil and has it retained 
for two hours. In patients having hard scybalous movements, such as 
are frequently seen in mucous colitis with mucous bands and casts, it may 
be necessary to remove the scybala by colonic flushings with a 2 per 
cent. hydrogen peroxid solution. 

Following Soper’s ** suggestion, the authors have found that the 
eases showing involvement of the rectum and sigmoid have been ma- 
terially benefited by the insufflation of a calomel and bismuth powder 
in equal parts. The small scope is introduced as far into the sigmoid 
as one cares to go and, with a long nozzled powder blower, the powder 
is applied directly to the mucosa as the scope is withdrawn. This treat- 
ment is given every day for one or two weeks and then every other day 
for a week or two and thereafter less frequently. Even where the 
bowel is involved higher than can be reached with the scope, the authors 
have seen improvement in a number of cases follow this method. It 
is only necessary to refer to the importance of correction of hemorrhoids 
and fissure as a preliminary to the beginning of treatment. 

Bassler 1° reports brilliant results following the use of antagonistic 
bacterial cultures introduced directly into the colon by the catheter. 
Besides this he modifies the diet according to the nature of the type 
of infection which he finds. Together with this form of treatment 
autogenous vaccines are sometimes prepared and administered hypo- 
dermatically. The use of bacillary tablets and cultures has been advo- 
cated for a long timg, perhaps foolishly, for it has been shown by 
Kendall,** Rettger,** Norman *° and others that the Bacillus bulgaricus 
cannot be permanently transplanted to and made to thrive in the human 
intestine. Recently the authors have seen a method of direct bacterial 
instillation described by Norman.*® Here the colon is first thoroughly 
washed out with salt solution to cleanse the bowel and a living culture 
of bacillus acidophilus is injected. This method appeals to them as 
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being rational in the indolic types of infection. Together with this, 
milk sugar is added to augment the pabulum on which these bacteria 
must subsist. 

The authors have further modified this method of treatment by 
administering, through the duodenal tube, directly into the jejunum, 
30 mils of.a broth culture of the bacillus acidophilus, incubated for 
sixty hours. This is added to 60 mils of sterile water in which 1 table- 
spoonful of lactose has been dissolved and allowed to run into the in- 
testine at a temperature of 100° F. (37.7° C.}. Following this from 
225 to 500 mils of the watery-lactose-culture of bacillus acidophilus, 
incubated for twenty-four hours, are instilled by catheter into the rectum 
or sigmoid. 

Prognosis.—The prognosis in chronic enterocolitis cannot be fore- 
told in any individual patient until his response to treatment has been 
learned. On the whole, the authors believe, however, that the prog- 
nosis in this condition is more favorable than has been generally given. 
The method of treatment used must be individualized with each case 
and several elements, or in certain cases, all of the measures of treat- 
ment suggested previously must be used in their care. Many of them 
appear at first to be hopeless intestinal defectives and border on the 
chronic intestinal invalid, but even in such cases by persistence and 
patience and the adoption of certain of the methods advocated by 
Bryant,** unexpected symptomatic recoveries will be accomplished. 

Pathology.— Mornin Anatomy.—The morbid anatomy of chronie en- 
terocolitis 18 such as was seen in acute catarrh with hyperemia of the 
mucosa and with mucus bathing the surface, but differs from the acute 
in that it is not transient but permanent. This may be limited to the 
villi which may be found swollen or hypertrophied (polypoid), or 
atrophied, or the mucosa may show a bloody extravasation and pig- 
mentation. In the milder catarrhal forms the mucosa alone suffers by 
a disappearance of the tubular glands with lymphoid hyperplasia. If 
the process be of longer duration or more severe, the submucosa and 
muscular coat may show evidence of thickening from edema, serous fluid 
infiltration or round cell proliferation finally eventuating in connective 
tissue formation, a characteristic of the chronic stage in which the 
bowel wall may be two or three times the usual thickness. The mucosa 
may be atrophied or shrunken and indeed the muscularis may have 
lost its tone and allow the bowel to become dilated and atonic. 

In the follicular type, more common in children, the process has 
advanced from the stage of lymphoid tissue hyperplasia and cellular 
proliferation to neerosis of the mucosa overlying the nodules with de- 
generation of the nodules, to the formation of small punctate ulcera- 
tions with finely granular bases sharply outlined by areas of hyperemia 
with little tendency to heal. 

Where larger ulcers have formed, usually tuberculous, there may 
be healing with cicatrieial contractions resulting in stenosis of the 
bowel. Mucopurulent discharge is present and the mucous membran? 
is frequently gray or slate-colored with superficial erosions. The Peyer’s 
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patches are pigmented and swollen and the mesenteric lymph-nodes are 
enlarged."® 

Multiple cyst formation in the submucosa of the colon has been seen 
and is due to the connective tissue proliferation, occluding the orifices 
of the mucous follicles. 

Amebic infection is discussed under ulcerations, 

The terminal stage of croupous colitis, which is essentially an acute 
process, may show ulcerations where the necrosed mucosa and sub- 





Fic. 1——PIGMENTATION oF CoLON. PIGMENT FOUND IN MONONUCLEAR CELLS OF 
Mucosa. (Dr. H. A. Cotton, Trenton, N. J.) 


mucosa have sloughed away. These ulcers may appear like granulation 
tissue or they may cicatrize. 

In tuberculosis,"? Peyer’s patches and the lymph-nodes are involved 
and lead frequently to ulcerations. Miliary tubercles may be seen 
undergoing caseation and the subperitoneal lymphatics appear as white 
nodular branching cords, extending around the outside of the bowel. 

Mucomembranous colitis is deseribed under acute enterocolitis. 

Through the courtesy of Dr. Henry A. Cotton,*® of the New Jersey 
State Hospital, the authors are permitted to give the following sum- 
mary of the principal gross and microscopic lesions of the colon and 
ileum in chronic infections of the intestinal tract. This study was 
participated in by Doctors Cotton, John W. Draper, John F. Anderson 
and James Ewing, and represents material grossly and microscopically 
examined from two hundred specimens removed by resection chiefly 
from mentally defective or insane patients. Since this study represents 
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the latest and most scientifically conducted work, and, furthermore, 
since it is concerned with a study of the living rather than dead-house 
pathology, the authors consider it the most authoritative work upon this 
subject and think it should ‘be given space in this chapter. 


‘*In the gross specimens the lesions vary in number and extent. In 
specimens where the infection is of more recent origin, folliculitis is 
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Fia. 2.—DEGENERATION OF Mucosa (COLLOID). Case or MULTIPLE SCLEROSIS. 
(Dr. H. A. Cotton, Trenton, N. J.) 


the most common finding. This is especially true of the younger pa- 
tients. Very marked pigmentation is a common finding. It may be 
limited to distinct areas, segmental in character, or pigmentation may 
involve the entire ascending, transverse and descending colon. Con- 
gestion of the mucosa is also frequently noted. There is also hyper- 
trophy of the ileocecal sphincter. Very frequently adhesions causing 
deformities and narrowing of the lumen of the colon are noted. Atrophy 
is seen in early cases involving the mucosa, while in the more advanced 
types there is a marked thinning of the muscular coats as well. The 
rugee are diminished and often absent through large areas. Diverticu- 
litis is common. Multiple ulcerations; many of which show hemor- 
rhagic centers, are found. In the older type of ulceration there is 
present an indurated edge with dimple-like center. In the more ad- 
vanced types of infection the wall of the colon becomes thin. There 
is ballooning of this portion with constricted areas. Frequently sub- 
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Fig. 3.—Hyprerruastic LympxH Nopu.r, Rounp CELL INFILTRATION oF MUCOSA AND 
Suspmucosa. (Dr. H. A. Cotton, Trenton, N. J.) 
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Fé. 4.—Fo.uiicunaz Couitis, HyperspLastic LyMrH NopULE AND COMMENCING 
Necrosis oF Mucosa. (Dr. H. A. Cotton, Trenton, N. J.) 
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mucosal hemorrhages may be noted. In some cases a round punched- 
out ulcer, the size of a dime, with the mucosa broken around the entire 
edge, is found. One sees frequently a thickening of the sigmoidal walls. 
The ulceration is most frequent in the cecum around the ileocecal 
sphincter and appendix. Frequently the ileum is distended, due to the 
regurgitation of contents through the patent ileocecal valve. In the 
ileum are frequently found enlarged lymph-nodes which are considerably 
raised and stand away from the wall. This is a type of nodular hyper- 
plasia. Cicatrization of terminal ileum, and hypertrophy of the ileo- 
cecal sphincter are not uncommon. Occasionally the walls of the ileum 
become atrophied with diminished ruge. 

‘‘One of the most noticeable findings at operation has been the 
enlarged mesenteric glands, numerous along the ileocecal vessels and 
in many ,cases found throughout the mesentery of both colon and ileum 
and in some cases throughout the whole small intestinal tract. Cul- 
tures from these enlarged glands frequently show various types of 
streptococci and almost constantly various types of colon bacilli. These 
organisms have undoubtedly found their way through the intestinal wall 
because of the damaged mucosa. 

‘“MICROSCOPICAL F'1nprnas.—In certain areas there is found a marked 
atrophy of the mucosa, atrophy of muscular coats, edema, round cell 
infiltration of mucosa, submucosa and tunica propria, with hyperplasia 
of lymph-nodes. In other types there is marked hyperemia of lymph- 
nodes with destruction of the lymph glands of the mucosa, pigmenta- 
tion of endothelial cells, and general hyperemia and engorgement of 
blood-vessels. It is not unusual to find hemorrhagic areas. In areas 
with more pronounced destruction there are many young connective tis- 
sue cells. Necrosis or flattening of epithelium is frequently noted with 
ulceration and necrosis of mucosa. 

‘‘In the enlarged mesenteric glands the most frequent change noted 
is hyperplasia. In some there is an endothelial hyperplasia ; in others 
marked degeneration with masses of colloid-like material in the gland, 
with hemorrhage into the lymph spaces. 

‘“In staining the tissue for bacteria there have been noted Gram 
positive bacilli and diplococci. Also Gram negative bacilli and cocci 
have been found in the lumen of the gut, in the tunica propria, and in 
the hyperplastic lymph-nodules. In many cases these organisms were 
found to have penetrated the submucosa.’’ *° 


ULCERATION OF THE SMALL AND LARGE BOWEL 


Definition.— Ulceration of the bowel is a local necrosis of the mucosa, 
frequently also involving the submucosa, muscular coat, and visceral 
peritoneum, and may result in perforation with general or local perito- 
nitis with abscess or adhesion formation. Uleerations vary in size from 
pin-point erosions to the diameter of a silver dollar or larger, and may 
be single or multiple to the extent of a score or more. They may be 
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acute in type, superficial or deep, healing in a few weeks, or chronic, in 
which case the condition may extend over a period of years. 

Etiology.—F or the predisposing factors concerned in the production 
of these lesions of the bowel see section on Duodenal Ulcer. The active 
causes will be grouped together with special symptomatology and path- 
ology, under the description of each individual type of ulceration which 
immediately follows the General Symptomatology. 

Symptomatology.—GrnrraL ConpiTions.—The symptoms vary from 
those of an acute enterocolitis to those of a chronic form. This latter is 
the most usual group observed. Therefore any of the various symptoms 
previously described under these two forms may be present in this con- 
dition. Indeed, it is difficult at times to differentiate between ulcerative 
and nonulcerative enterocolitis in a patient complaining of colicky pain, 
diarrhea or constipation and fever. Certain types of ulceration have 
special symptoms, which will be described below, but in general the 
marked and continued presence of blood in the stool either macroscopic, 
microscopic, or occult (the test for which is given on page 485), together 
with the repeated finding of pus, is indicative of ulceration. The pus 
will be seen as small green or gray masses, sometimes difficult to 
find and not constantly present in the mild forms, but if it be large in 
quantity, in thimbleful amounts, it suggests the discharge of the contents 
of an abscess. If with this there be certain well-defined and constant 
points of tenderness over certain areas of the bowel, and if these points 
be frequently associated with muscular rigidity, the diagnosis is strength- 
ened. Sigmoidoscopic inspection will disclose ulceration of the wall of 
the rectum and sigmoid when present. The duodenal tube will fre- 
quently allow one to make a diagnosis of duodenal or jejunal ulcer by 
the finding of blood, pus, bacteria and inflammatory débris in the ex- 
tracted specimens. The presence of mucus and mucous bands is only 
indicative of inflammation. Bacteria of any type, including tubercle 
bacilli which are possibly swallowed with the sputum in a pulmonary 
case, may be found in the feces and mean nothing from the standpoint 
of ulcer diagnosis except certain specific ones as Bacillus dysenterie, 
Bacillus cholere, Bacillus lepre, Bacillus typhosus, or the ameba of 
dysentery or the yeast fungus of sprue. Fever is a variable factor but 
is usually present as anemia advances. Diarrhea is more frequently 
seen than constipation. Pain and tenderness are nearly always pres- 
ent. Emaciation may not develop for a long time unless a larger vessel 
be eroded, allowing copious and frequent, frank hemorrhages. 

SpeciaL Types or ULceration.—Duodenal Ulcer—Inasmuch as this 
subject is fully discussed in another section of Ticz, it has not been 
deemed advisable to again touch upon it here. 

Jejunal, Gastrojejunal and Marginal Ulcerations.—Primary jejunal 
ulceration is unquestionably a rare condition, although it has been men- 
tioned by certain writers who furnished case reports. In the authors’ 
opinion it is questionable whether or not such jejunal ulcerations are 
indeed primary and not secondary to or coincident with unrecognized 
infection or ulceration in the stomach, duodenum or gall tract and all 
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of them derivable from some focus of infection in the respiratory, nasal 
and paranasal tracts, or from foci in tonsils, gums or teeth. 
Gastrojejunal or so-called marginal ulcers are seen much more fre- 
quently, and here the evidence of there being secondary infections to 
foci higher up becomes much more apparent. The usual etiological 
explanation of the development of these ulcers has been ascribed to the 
use of nonabsorbable suture material used in the performance of the 
gastro-enterostomy or as a result of trauma from improperly applied 
clamps. Conceding these possibilities, the authors nevertheless feel that 
some additional emphasis should be laid upon the infectious origin of 
marginal or gastrojejunal ulcers which so closely follow the primary 
operation, and they believe that in a majority of the cases the two 
factors mentioned above will represent retarding influences in the healing 
of the lesions without themselves being the producing cause of the 
ulcer. They, therefore, believe that the great majority of ulcers are 
infectious in origin, or, more properly speaking, are produced as a 
result of infection acting upon mucosal zones of diminished resistance. 
-" One should constantly remember that before any ulcer case is defi- 
nitely taken up for treatment, whether this treatment be medical or 
surgical, an earnest attempt should be made to determine the etiological 
type and source of the ulcer with which one has to deal. It would be 
very foolish to withold specific therapy and instead to operate on a 
syphilitic gastric or duodenal ulcer, ignoring the fact that the ulcer was 
being produced by lues. Again, and most importantly, it is never wise 
to operate for ulcer of infectious origin and perform a gastro-en- 
terostomy, and expect to see the patient get well if we leave behind the 
primary infection in purulent tonsils or a ‘‘dirty’’ septic mouth. It 
is often in this manner that postoperative marginal ulcers are created. 
The authors remember how forcibly this fact was brought home to 
them in a comparatively recent case which occurred in a prominent 
Philadelphia surgeon. About six years ago he was operated for the 
relief of a duodenal ulcer on the posterior wall of the duodenum which 
was causing partial obstruction. A gastro-enterostomy alone was done. 
He made a poor response to surgery, and within a few months symp- 
toms of a slightly different type reappeared, kept on progressing and 
finally took him back to the operator who said there was nothing more 
to be done. He then went to a most important surgical clinic and they 
corroborated the first surgeon’s opinion. He continued to suffer with 
ulcer symptoms, but during the war he was ordered to France and was 
forced to eat ‘‘Army chow’’ that was perfectly good for any healthy 
individual, but bad for a gastric ulcer case. He continued to get worse, 
and on his return went to the same clinic and was taken up for operation. 
He was found to have a.marginal ulcer at the distal lip of the stoma. 
The operator closed the gastro-enterostomy, did an end-to-end anastomo- 
sis of the jejunum, went back to the duodenum, demobilized it and 
did a Finney pyloroplasty, and let him go. They, too, failed to hunt 
for, or at least failod to find, the primary focus which had produced 
both ulcers. Well and good! The patient made a stormy post-opera- 
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tive recovery and within a few months redeveloped the same type of 
postmeal hunger distress and pyrosis, but modified as to their time 
interval on account of the changed motility due to the rapid emptying 
of his stomach following the pyloroplasty. At this point it was easily 
demonstrable by tubing the patient that he had a hemolytic streptococcic 
infection in the duodenum and stomach. Where was it coming from? 
This meant careful search for focal factors of infection above the stom- 
ach. The teeth and gums were negative. His sinuses and bronchial 
tree gave no clues, and casual inspection of his pharynx and tonsils 
showed nothing visible on half a dozen examinations, except that the 
posterior pillars of the tonsil were bound down and the tonsil could 
not be pressed forward until the posterior pillars had been freed, when 
nearly a teaspoonful of pus welled out, foul and offensive, and grew 
out pure cultures of hemolytic streptococci. Here then was the pre- 
sumable source of all his trouble. The tonsils were removed and a 
vaceine prepared. It took a year to get this man back to health, during 
which time he had much topical disinfective treatment to his stomach 
and duodenum, coupled with general management and the use of his 
vaecine. His hemoglobin at its lowest point was down in the thirties; 
now it is in the nineties. His weight was forty pounds less than his 
normal. Now he is back above his usual normal weight. His strength 
and efficiency in work were badly reduced. Now he is doing about 
90 per cent. of his work and getting away with it. 

In the same way a similar analogy could be brought forward to 
explain simultaneous gastritis, duodenitis with or without ulcer, and 
infective cholecystitis, appendicitis and sigmoiditis. The authors wish 
they could drive home the point more forcibly that the same infective 
agent can produce multiple lesions, coexistent in the gastro-intestinal 
tract, and they believe that all, both surgeons and internists, are equally 
culpable in neglecting the search for the primary and all secondary focal 
points of infection. 

The site of gastrojejunal ulceration is generally along the margins 
of the stoma. The posterior margin is more commonly affected and 
the distal lip of the stoma is more frequently involved in cases of sec- 
ondary causation in which the ulceration is being produced by infective 
agencies draining through the new gastric opening, whereas the prox- 
imal lip of the stoma is more commonly attacked in cases which show 
concomitant infection in the gall-bladder or bile-ducts. Less frequently 
the ulcer will be in the jejunal wall opposite to the stoma and overlying 
the attachment of its mesentery. 

There bas been very little work done in regard to the actual pathol- 
ogy of these ulcers. They are more apt, however, to be small, linear and 
more superficial than those usually occurring in the stomach and duo- 
denum. But, nevertheless, they show very little tendency to heal. The 
authors’ opinion in this respect is based upon their experience with 
clinically recognizable marginal ulcers which are most resistant to treat- 
ment. It is possible, however, that in this zone, just as in gastric and 
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duodenal ulceration, the more superficial ones heal readily before they 
have given rise to interpretable symptoms or objective findings. 

Specific ConpitTions.—Pain. is of frequent occurrence, is constant 
as to its duration over many consecutive weeks and with less of the 
spontaneous remission common to duodenal ulceration ; it is more incon- 
stant, however, as to temporary relief through food-taking or the use 
of alkaline powders as in gastric or duodenal ulceration. The most 
severe pain occurs as in duodenal ulcer from one to three hours after 
eating and the time interval seems to bear a certain relation to the 
motor function of the gastro-enterostomy. The pain has been generally 
thought due to the corrosive action of a hyperacid gastric juice and at 
times assumes the suggestiveness of a pyrosis. In certain cases, how- 
ever, the pain is not due to hyperacidity, but, on the contrary, is found 
to be caused by a hyperalkalosis. For in fractional gastric studies on 
some such patients it will be seen that at some point after the forty-five- 
minute period, bile is regurgitated back into the stomach in larger and 
larger quantities and the gastric acidity curve rapidly drops to the alka- 
line side. With this regurgitation will be found the direct diagnostic 
evidence of blood, pus, bacteria and inflammatory débris and the begin- 
ning of pain is coincidental with the regurgitation of bile and increases 
in severity with the increasing bile reflux.’ One would assume from 
this that the alkalinity is developed from the bile itself. This is prob- 
ably not true, however, inasmuch as bile from the gall-bladder and 
gall-ducts freshly recovered from the duodenum, the authors have found 
to be acid in reaction, varying between twenty-five and forty-five degrees 
of acidity when titrated to phthalein. Therefore the alkalinity of 
bile found in the jejunum is probably due to its admixture with the 
succus entericus. That this phenomenon is not a physiological com- 
pensatory one designed to overcome a supposed hyperacidity is evi- 
dent by the therapeutic test of administration of hydrochloric acid which 
will often serve to relieve the pain where alkalis aggravate it. The 
authors have seen certain patients who have got greatest symptomatic 
relief from this measure, and, in addition, they have found that lying 
flat on their back on the floor or a hard couch is the posteral position 
most apt to relieve their distress. This position may in such cases 
prevent the regurgitation of bile across the marginal ulcer and into 
the stomach. 

The preoperative diagnosis can be most easily and accurately made 
by means of the duodenal tube and the microscope. X-ray as a rule 
will not disclose or differentiate this pathological lesion. 

Very little has been accomplished in the treatment of postoperative 
marginal ulceration by any method of medical management, and sur- 
gical interference probably offers the greatest prospect of permanent 
correction, although the operative technic is most difficult and the mor- 
tality risk is high. In no case, however, will the infective type of this 
condition be likely to be permanently cured by either surgical or medical 
procedures if the primary source of the infection is unrecognized or 
disregarded as has been stated above. 
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Typhoid and dysenteric infections are taken up under their special 
headings in other sections of Ticzk’s Practice or MEpIcINE. 

Tuberculosis —The primary type of ulceration is rare and is be- 
lieved to result from infected milk. The secondary type is the more 
common of the two and this is the ulceration usually seen accompanying 
tuberculosis and results from infection from the swallowed sputum, or 
may be hematogenous in origin.” It is characterized by colicky pains, 
diarrhea and fever. Or there may be extensive ulceration without 
marked symptoms. Early involvement is frequently accompanied by 
constipation with abdominal discomfort and bloating although an out- 
break of diarrhea may occur later. Usually pain soon follows and may 
be most marked several hours after meals when the bowel contents 
is beginning to reach the cecum causing colonic peristalsis to become 
more active. This may continue or alternate with constipation but 
usually there is a tendency to overactivity of intestinal motility and 
the diarrhea becomes progressively worse with increase of the colicky 
pains and distress. Hemorrhage rarely occurs to any great extent. Ex- 
amination of the abdomen elicits tenderness usually in the right lower 
quadrant and the ascending and transverse colon may be distinctly 
palpable. Usually, though, where matting of the bowels has occurred 
from peritoneal adhesions, the abdomen will feel ‘‘doughy’’ to the 
palpating hand, even in the absence of peritoneal fluid. Masses simu- 
lating tumors and localized abscesses may be felt in the more advanced 
cases. 

In an excellent paper by Brown and Sampson ® the subject of in- 
testinal tuberculosis is studied most carefully and they point out the 
difficulties of making a correct diagnosis except by means of the roentgen 
ray. They find that with few exceptions they are able to diagnose tu- 
berculosis of the cecum by the absence of barium at all times in the 
eecum because of spasm with marked hypermotility. ‘‘The smooth 
haustral sacculations were absent and the bowel had a distinctly irregu- 
lar and ragged appearance.’ 

Besides the ileum and cecum, the stomach and jejunum, the colon 
and rectum may become involved. This type of ulceration, when seen 
in the jejunum or upper ileum, is usually round or ovoid and at right 
angles to the lumen of the bowel. It increases in size by extension 
along the lymphatics and tends to surround the bowel, involving a 
part or all of a Peyer’s patch. It is found in all stages from the miliary 
tubercle to caseation and sloughing, involving the layers of the bowel 
down to the serosa, which usually shows nodular cords following the 
course of the lymphatics (tuberculous lymphangitis) and with tuber- 
eulous lymphadenitis. There is a tendency to matting of the bowels 
from plastic peritonitis which may be set up either from an extension 
of the process from within the lumen of the bowel or from a pelvic 
tuberculosis (tubo-ovarian), and as a consequence the ulcerative process 
rarely perforates. Where healing occurs stenosis is common. 

Simple Ulcerative Colitis and Catarrhal Ulceration.—Bassler ** has 
shown that a diffuse ulceration of the epithelial surface is possible and 
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he has traced the causative agent to the Bacillus colon group. Under 
certain conditions an extremely virulent strain of Bacillus coli may 
be developed resembling the dysentery bacillus, and producing symp- 
toms somewhat similar to it. 

Stercoral and Decubital Ulcers.—In the authors’ experience this type 
has been mostly confined to the elderly and frequently bed-ridden pa- 
tients. Through lack of the proper motion of the body the coils of the 
intestine are not changed in their position sufficiently to aid the weak- 
ened bowel musculature to pass on its contents completely enough and 
stagnation occurs. Hardened masses of feces form in the colon and 
become agglutinated to the mucosa and when they are eventually 
pushed along through purging, or what not, ulceration quickly follows 
through secondary infection attacking the denuded bowel wall. Diar- 
rhea and pain may be extreme then and there may be severe hemorrhage. 
This or perforation may close the chapter for the patient after years 
of suffering. 

Space will here be taken to briefly discuss the etiology, symptoms 
and pathology of some of the rarer forms of ulcerations. 

Traumatic Ulcerations—Burns.—These are frequently rapidly fatal 
from profuse hemorrhage. They give pain and watery diarrhea as the 
chief symptoms. Their duration is from a few days to two or three 
weeks, These ulcers may be either single or multiple and usually 
involve the duodenum, rarely the stomach, and probably result from 
toxic substances in the bile.** They show little tendency to heal and 
are nsually sharply defined and extend down to the deeper coats of 
the bowel. 

Spinal injury and multiple neuritis will sometimes be accompanied 
by intestinal ulceration. This type of ulcer is very similar to that seen 
in burns and is thought to be due to injury of the nerves which results 
in blocking the trophic impulses to the intestinal mucosa, perhaps 
producing an endarteritis with necrosis. 

Thrombotic and Embolic Ulcerations——Here the pain is not a marked 
feature nor is the bleeding profuse, but watery diarrhea is the important 
symptom. Any part of the gastro-intestinal tract may be involved 
by this type of ulceration, but it is seen more usually in the jejunum, 
ileum and colon. It is nearly always associated with abscess forma- 
tion somewhere in the body, malignant endocarditis or pyemia. To- 
gether with the ulceration there is usually embolism in other parts 
of the body with infarction of the lung, spleen, liver, brain or kidney. 

Amyloid Ulceration—The symptoms are those of the embolic type 
just described but there is usually here a characteristic history which 
points to diagnosis. These ulcers may be seen anywhere in the bowel, 
are usually multiple and are rather rare. Associated with ulceration, 
there is amvloid degeneration of the mucosa contiguous to the ulcer. 
They show no iendency to heal. They are always associated with amyloid 
degeneration of the liver or spleen and result from long-continued 
suppurative processes, tuberculosis (usually of the bones), blood dyscra- 
sias, and malignancy. 
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Anthraz.—This condition results from eating infected meat or as a 
secondary infection from a malignant pustule. Constitutional symp- 
toms together with profuse diarrhea are marked. This is a rare type. 
With the lesions as described under acute enteritis there may be areas 
of necrosis with surrounding edema of the mucous membrane, in which 
the anthrax bacillus is found.1® An associated hyperplasia of the spleen 
and lymph-nodes is usually found. 

OruerR Tyres—The syphilitic ulcer is uncommon, except in the 
rectum, but has been described as occurring in the small bowel. It 
is characterized by its markedly indurated edge surrounding a smooth 
grayish area from which the epithelium, which previously overlay a 
gumma, has been lost. There is a marked tendency to stenosis which 
occurs as healing progresses. The ulcers of follicular enteritis ‘and 
colitis are described under acute enterocolitis, and are small defined 
ulcers, often multiple, in either the small or large bowel. There are 
also ulcers in acute infections (botulism, sprue, erysipelas, varioloid and 
diphtheria) ; in chronic infections (pellagra and leprosy); and in con- 
stitutional disorders (purpura, cachexia of cancer, leukemia, nephritis, 
scurvy, and gout). Toxic ulcers are the result of poisoning. There are 
also those ulcers seen infrequently in gonorrheal infection and those 
resulting from breeding of larve of flies (myiasis). 

Diagnosis.—The important thing in arriving at a diagnosis of this 
condition is to determine the causative agents. The history must be 
investigated and the possibilities of a specific infection considered. As 
pointed out under the considerations of symptoms every method of 
investigation known to the gastro-enterologist should be utilized in 
isolating a specific infecting organism if present, and, of course, the 
most important of these are the protozoal parasites and the organisms 
which cause dysentery. Unless one can rule out these specific infecting 
organisms, it will be useless to endeavor to treat the patient, for 
therapeusis must be directed against them if found. Next to the type 
of infection, the diagnosis of the location of the lesion becomes im- 
portant when one comes to consider treatment. 

Among the aeute diseases which one has to rule out, typhoid is 
perhaps the most important. Here the temperature, splenic enlarge- 
ment, rose spots and Widal reaction, together with blood and stool- 
cultures, should make the diagnosis. | 

Neoplasms and other tumors must be considered where one can pal- 
pate a mass within the abdomen. While such tumors may themselves 
set up a chronic colitis, they do not frequently lead to actual necrosis 
of the bowel wall. 

Localized abscesses, chronic appendicitis, adhesions and gall- bladder 
disease must also be’ considered, but will hardly be confusing ‘if one 
is careful in his observations of the stools and in other physical and 
technical examinations. — 

Pernicious anemia is mentioned here so that it may be kept it in mind. 
It is hardly likely that one would go far astray if he is familiar with 
the blood-picture in this disease, as it is so fairly characteristic that 
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it is not likely that any ulcerative process would simulate the blood- 
picture. 

The tuberculous type of ulceration is practically always accompanied 
by pulmonary tuberculosis which has antedated the gastro-intestinal 
symptoms by many months. Again, as pointed out in symptomatology, 
this is a difficult diagnosis to make and unless the x-ray is relied upon 
the early ulcerative processes may be readily overlooked. ‘The toxemia 
of tuberculosis alone will very frequently give gastro-intestinal symp- 
toms closely simulating those of ulceration. In these cases the roentgen 
ray seems to be holding out a hopeful field in diagnosis. 

Treatment.—GenERAL Measures.—In no other gastro-intestinal con- 
dition does rest become such an important factor in recovery as in this 
one. There is no form of ambulatory treatment that the authors know 
of that they can recommend. This is true both of the acute and chronic 
types of ulceration. This rest should be complete and nothing short of 
total confinement in bed will answer if one is to get results from 
treatment. The food (see Chronic Enterocolitis) in all cases should be 
bland and nonirritating. This usually means an almost complete car- 
bohydrate diet except in the case of sprue, where a lean meat diet 
seems to be the only one that will produce results. It frequently means 
a semiliquid starch diet, or, where vegetables are allowed, the cellulose 
element together with hulls and shells should be removed by straining 
through a coarse cloth or a colander. Milk, predigested with caroid 
or pepsin, or boiled or carbonated or sour, may be used where it does 
not cause discomfort. If there is no tendency to fatty diarrhea, cream, 
olive oil, and butter are valuable adjuncts in keeping up the nourishment 
of these patients while on this restricted diet. 

Fresh air and sunlight are at all times valuable in the treating of 
disease but especially in tuberculous ulcerations they become notoriously 
important elements in the treatment. Locally, sunlight applied to the 
abdomen over long periods of time and preferably in high altitudes, 
where less of the actinic rays have been filtered out by the atmosphere, 
has been known to be extremely beneficial. 

Vaccines, especially those of the colon groups, have been used to 
great advantage, as well as those prepared from other infecting or- 
ganisms. | 

With intubation, by means of the various intestinal tubes that have 
been referred to previously, various chemical substances can be intro- 
duced. A 0.5 per cent. calcium carbonate solution in 1000 ¢.c. (33.81 
fluidounces) quantities has been used as daily instillations by Einhorn *° 
with good results in a ‘case of chronic ulcerative colitis, presumably of 
the catarrhal type, as no specific organisms were mentioned in his 
report. Likewise Palefski ** and Jutte ?* have been using for this purpose 
solutions of sodium chlorid, sodium sulphate, magnesium sulphate, 
soda bicarbonate and plain water. Insufflation with oxygen has been 
used, particularly in infections known to be due to the anaérobic types of 
bacteria. It may be possible by the use of these tubes to use mer- 
curochrome for its local transient action, as by this tube method, one is 
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able to flush out the bowel immediately after this antiseptic has been 
used, and thus prevent its absorption into the system. There is still much 
to learn in the use of this new chemical. According to Davison,** who 
has been doing experimental work on dogs with mercurochrome applied 
to the gastro-intestinal tract, it is non-toxic in moderate amounts (30 c.c. 
[1 fluidounce] of a 1 per cent. solution) except for the production of 
purging similar to that caused by calomel. Sigmoidoscopy allows one 
to make direct applications to ulcerated areas by application of such 
solutions as copper sulphate, 30 per cent. in water, silver nitrate, 10 and 
20 per cent., and insufflations of calomel powder and tannin. . 

tions of the bowel are possible, but perhaps not very useful. Those that 
have been used with some reported success are thymol, 1-2000 or 1-5000; 
quinin, 1-3000 or 1-5000 ; silver nitrate, 1-5000 or 1-10,000; and kerosene. 
Any of these may be injected in 500 c.c. (16.90 fluidounces) quantities in 
an endeavor to reach all parts of the colon. Surgery is rapidly coming 
to the fore in the treatment of tuberculosis and other types of ulceration 
and one should refer to the works on this subject for its definite indi- 
cations. 

HEMORRHAGE.—Intestinal hemorrhage from ulceration may require 
very active treatment. Here not only must the individual be physically 
resting, but the bowel itself must be put in splints, so to speak, by the 
use of morphin subcutaneously. Hemostatic preparations and sera 
should be used, hyperdermically or intravenously. Ice should be ap- 
plied locally by means of the coil or bag. Surgery has no place in 
acute hemorrhage, but after the profuse hemorrhage has been stopped 
and, if continuous bleeding follow, then surgery may be’ needed to 
prevent further bleeding. It may first be necessary to give intravenously 
from 100 to 250 mils of 25 per cent. glucose in sterile normal saline 
solution. Or a blood transfusion may be required providing it be pos- 
sible to type the blood and procure a donor whose blood is of the same 
type. There are few medicines that can be taken by mouth that will 
have any effect on bleeding. Ergot is mentioned only to be condemned. 
Lead acetate has been found useful at times, as has tannin. 

Srenosis.—Stenosis, and adhesions causing obstruction can be dealt 
with only by surgery. 

Patn.—The best means of controlling pain is by means of a hot com- 
press as recommended by Priessnitz. This consists of several thicknesses 
of flannel wrung out in hot water applied to the abdomen and covered 
with oiled silk and overlaid with a hot water bag or electric heating 
pad. Where heat does not give relief, an ice bag may be tried. 

DiarrgHEA.—This is a difficult symptom to control in well-advanced 
ulceration. Opium, chalk, kino and bismuth may be tried, but are fre- 
quently found wanting. 

Spegial types of ulceration require special measures. The dysen- 
teric types are taken up in another chapter, so will not be considered 
here. ND discussion will be made of typhoid or the rarer forms of ulcera- 
tion that are seen in leprosy, botulism, etc. The authors would like 
especially to mention here the use of iodoform, iodin, and creosote in 
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the treatment of tuberculous ulcerations. It seems that these prepara- 
tions, if they can be topically applied to the region in which the ulcera- 
tion is occurring by means of the intestinal tube, may possess some merit 
in furthering a cure. Fishberg **° has reported the use of 5 per cent. 
solutions of calcium chlorid, of which 5 c.c. (1.35 fluiddrams) is injected 
intravenously, as being very efficacious in controlling the diarrhea and 
pain in early cases. Stress should be laid on the use of sunlight locally 
applied to the abdominal wall as being an important measure in the 
cure of these early cases. Syphilitic ulcerations, strange to say, are 
not readily amenable to mercury and neosalvarsan. However, these 
drugs must be routinely given and the dosages forced if one hopes to 
obtain any results at all. The indications in the embolic, amyloid, 
decubital, and other types of ulcerations are essentially those as out- 
lined under general measures. 

Prognosis.— Unfortunately the prognosis is usually good or bad, 
depending upon the type of infecting organism. With the dysenteries 
and proper medication the prognosis is fairly good. The amyloid, 
embolic, follicular and traumatic ulcerations usually prove fatal, as do 
many of the other types. In tuberculosis there is more and more hope 
that surgery *° will eventually be the remedial agent of great value. It 
is still in its infancy and as time goes on the authors believe that the 
surgeon will be able to extend a more hopeful prognosis to these poor 
sufferers. Perhaps the newer methods which are rapidly coming to the 
fore, especially those designed along the lines of topical application to 
the lesion by means of the intestinal tube and sigmoidoscope, may 
give better results in the treatment of ulcerative processes than have 
heretofore been possible. As the result of healed lesions in which stric- 
ture and adhesions have formed, surgery becomes the only resort. 
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Definition —The term appendicitis includes the inflammatory condi- 
tions which have their origin in the structures of the processus vermifor- 
mis and which may extend to its peritoneal cov2ring arid also to the sur- 
rounding tissues and organs. This inflammatory condition may be 
immediately acute, or it may be of slow process producing only occa- 
sional slight disturbances and resulting in a more or less chronic lesion. 

Etiology.—The factors which enter into the cause of appendicitis 
are numerous and varied, and, depending upon whether the one or the 
other factor predominates, the character of the disease varies greatly. 
These factors may be classified under predisposing, essential or infec- 
tious, and contributing causes. 

PrepisPposina Causss.—The embryological development of the ap- 
pendix and the anatomical structure and relations thereof are not the 
least of these factors. During embryonical life all the structures which 
are given to the gut are also given to the appendix, which begins to be 
separated about the eighth week. About the time of birth the intestinal 
contents begin to enter from the ileum and the cecum takes upon itself 
sacculation, but the appendix retains all the longitudinal muscle intact 
without separation. In the cecum they separate into the three bundles 
which characterize the large bowel. In the same way, all of the struc- 
tures, including glandular and nervous, which in uterine life go to make 
up the intestinal canal, are segregated to the vermiform appendix. 

Vol. VII AOR 


624 APPENDICITIS 


In the bowel, however, they carry with them a necessary physiological 
function; in the appendix, there is no such physiological activity thus 
far recognized. An exhaustive discussion of this subject may be found 
in the admirable work of Kelly and Hurdon.’ 1t would seem natural 
to conclude, therefore, that an organ which is equipped with all the 
structures and elements necessary to normal function and yet apparently 
does not functionate, would be likely to harbor disease processes.* The 
anatomical relations of the organ also predispose it to disease. 

RELATION TO THE CEcUM ANATOMICALLY AND PHyYSIOLOGICALLY.—This 
relation is through the structures which are common to both organs, but 
the lumen which forms the communication between the two organs may 
vary considerably and yet be within the normal. There may be such a 
disposition of the mucous membrane at the point of communication as 
to serve the purpose of a valve (Gerlach’s valve). There may also be a 
certain physiological spasticity of the circular fibers of the cecum at 
the point of communication with the appendix as to form a temporary 
closure, locking up contents from the bowel for a time. These may be 
of such a degree as to produce or favor disease. This irregularity of 
the sphincter action has been noted particularly in x-ray examinations 
of the gastro-intestinal tract. It has diagnostic value.? 

On account of the rudimentary structure of the appendix and on ac 
count of the want of any definite function, the appendix about middle 
life, or soon thereafter, undergoes an involutional change, so that finally 
it presents the appearance of a hard fibrous cord with searcely any lumen. 
This has been called obliterating appendicitis. It has been suggested that 
this change may occur also as the result of an inflammatory reaction. 
The process usually begins at the tip and extends toward the base. Oc- 
casionally it is found localized some distance back of the tip, while the 
tip is still apparently normal. This may be the result of a localized slow 
inflammatory process which may eventually lead to an acute exacerbation, 
producing the symptoms and signs of acute appendicitis. 

RELATIONS TO OTHER OrGans.—The appendix usually has a mesen- 
tery, and at times this may be long enough to allow of a wide range of 
movement, especially of the distal end. When there is no mesentery, or 
when it is short, the appendix may be in close relation to the head of 
the cecum lying anteriorly, posteriorly, or to the outer or inner sides. 
Any of these positions may be the determining cause of disease, but when 
the mesentery is long and the tip freely movable it may engage 
in an inflammatory process which is primary either in the pelvis on 


*In 1912 Sir Arthur Keith*, Conservator of the Museum of the Royal Col- 
lege of Surgeons, London, in a magazine article, said, ‘‘For many years, the appen- 
dix vermiformis has been regarded as one of the vestigia) structures of man’s body, 
an opinion which has prejudiced us against any real endeavor to discover its nature 
and function. Twelve years ago, Prof. R. J. A. ane on the evidence he then 
produced, came to the conclusion that the appendix should be regarded as a apecial- 
ized part, not a retrograde part, of the cecum, and that is the conclusion which 
every one must reach who makes an impartial survey of our knowledge of the com- 
parative anatomy, and of the evolution of the human ileocecal region.’’ 
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either side, in the gall-bladder region, in the region of the stomach or 
pylorus, or in the opposite side of the abdomen. In some of these po- 
sitions the appendix may become kinked in such a way as to favor disease. 

Aagz.—Appendicitis is a disease of early adult life. If the facts were 
known it is quite likely that it could be said that in the acute or initial 
attack it is largely a disease of children and that of very young children. 
The diagnosis of the lesion in children is fraught with considerable diffi- 
eulty on account of the want of intelligent codperation on the part of 
the patient. Pediatrists continually report the difficulties with which 
they must contend, and speak of the slender evidence upon which they 
are occasionally compelied to make their diagnoses. McCosh‘* reviewed 
1000 cases of appendicitis in children and found only 4 cases under the 
age of two years, E. G. Alexander ® reports 500 cases in children oper- 
ated in John B. Deaver’s clinic at the Mary J. Drexel Home, Phila- 
delphia. Children of all ages are admitted into this Home, but very few 
enter after the age of twelve. Seventy-nine were twelve years of age, 
71 were ten years of age, 48 were eight years of age and so on down to 4 
who were only two years old. The seasonal incidence in these cases 
seemed to favor May, June, July and August, though February had a 
high incidence. While seasonal influence may be only a small factor in 
‘the incidence among adults, among children who are afflicted with ‘‘sum- 
mer complaint’’ a certain part of the year, or ‘‘colds’’ another part of 
the year, the increase in July, August and February may be of some 
significance. The gradual increase of cases in children from 4 at two 
years to 32 at six years, and 79 at twelve years, is strikingly in agree- 
ment with the increasing incidence in adults up to twenty-five years of 
age. 
In the writer’s own acute cases which were operated, the ages were 
as follows: 


Between 0 and 9 years .......cecceeceeeees 4 (youngest 8 years) 
o De i -  « Geiacs ca iaiaeie ka erate Mi aeiahiaee 1] 
- 20S 20 Ae eh ele eke ew aes 19 
ne SO BO OE een poem d aia a eee 20 
eg BOC AO TS” Baws saan awaalleen & 21 
as Oe ED) HEE os a cr acett ca bes Dial aurea ae 7 
Over 60 Seale séiossiisietauw si aede es chewews 1 (aged 62 years) 


Sex.—-It is generally considered that the male sex is more likely to 
suffer from appendiceal disease than the female. The statistics available 
on this point are not altogether convincing. They come largely from the 
surgical clinics. The writer’s opinion based upon his own cases, acute 
and chronic, numbering 1430, of which 500 were operated, is that the 
male is more likely to come promptly to an operation, probably with the 
first acute attack; whereas the female, because of the menstrual epoch, 
or on account of existing pregnancy, or from the fact that she bears pain 
comparatively more easily than the male, is more likely to defer opera- 
tion. Operation for the acute attack is therefore comparatively more 
frequent in the male and for the chronic condition, in the female, This 
is borne out by the following statistics: 
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Symptomatology.—The symptoms of acute appendicitis are usually 
quite definite; those of chronic appendicitis are frequently indefinite. 
The two conditions will therefore be discussed separately. 

Acute ApPENpIcIT1s.—Symptomatology.—Usually the first and chief 
symptom is pain in the epigastrium. This may be of a cramp-like nature, 
and, unless peritonitis or perforation take place, is rarely of sufficient 
severity to demand a hypodermic. Later it becomes more severe and 
finally it is localized in the right lower quadrant at McBurney’s point. 
This localization may be quite prompt, or on the other hand may not 
occur until the end of 36 or 48 hours. In fact, unless the patient is seen 
by a physician it may not be known to have localized in the right lower 
quadrant and may be considered as having been only an attack of ‘‘acute 
indigestion.’’ The pain may be referred to the pelvis, or to the opposite 
side of the abdomen, or up into the right groin. When it localizes in the 
right lower quadrant, the pain in the epigastrium disappears. Nausea 
and vomiting appear sooner or later, depending upon the character of 
the meal taken previously or upon the severity of the attack. Because 
the vomitus contains undigested food, the previous meal is often thought 
to be the cause of the attack. Of 83 acute cases operated 72 had nausea 
during the attack and 56 vomited. The bowels were constipated in the 
large majority of cases. Only 7 of 83 cases operated had diarrhea. Pulse 
and temperature at first may be undisturbed, but as the attack progresses 
the pulse rate gradually increases and there may be a slight elevation of 
temperature. Depending upon the course which the case pursues, the 
temperature may (1) subside in 48 or 72 hours as in a mild form, or (2) 
increase gradually and become of a hectic type as local peritonitis and 
abscess formation take place, or (3) the pulse may become very rapid 
and the temperature fall suddenly with a rise as perforation and general 
peritonitis occur. In 59 acute cases the temperature was under 100° F. 
(37.77° C.) ; in 19 it was between 100° F. (37.77° C.) and 102° F. (38.88° 
C.); and in 5 it was over 102° F. A chilly sensation or an actual chill 
may occur at the beginning or during the attack. This is of considerable 
significance. The leukocyte count in mild cases, and early in the severe 
ones, 1s normal or only slightly increased. Later there is a gradual 
increase. If leukocyte counts are made early and frequently repeated, 
for instance every 2, 4 or 6 hours, the information gained will be of con- 
siderable value in determining the course and severity of the attack. 
The increase is in the polymorphonuclear element largely. A leukopenia 
early in an attack may indicate a virulent infection; and later in the 
attack, especially when the temperature and pulse remain up, may mean 
that the condition is particularly grave. The information gained from 
one or two leukocyte counts only during an acute attack is of compara- 
tively little value. Of 59 acute cases operated, 9 had leukocyte counts 
of 10,000 or Jess, 19 had from 10,000 to 15,000, 19 between 15,000 and 
20,000, and 12 had 20,000 or over. It would seem that the average 
leukocyte count is somewhere about 15,000. Such information is of little 
value, however, a8 it is the gradual increase in leukocytes in a certain 
time which gives confirmatory evidence. The patient with an acute 
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attack, and before the pain localizes in the right lower quadrant, may be 
very restless and insist upon moving about. As soon as the pain localizes 
in the right lower abdomen, he prefers to lie on his back, with the right 
knee flexed. Deep inspiration and coughing will aggravate the pain. 
The lower end of the right rectus becomes rigid as the inflammatory 
process develops. This may be noticed before the pain localizes in the 
right lower abdomen and may at first be rather diffuse; later, especially 
if the inflammation does not spread to the peritoneal covering, the rigid- 
ity becomes definitely localized. On the other hand, if a general perito- 
nitis supervenes, the rigidity accordingly spreads to the whole abdominal 
wall. 

Course and Termination—lIf there is a mild ‘‘catarrhal’’ inflamma- 
tion the symptoms will subside in three or four days without further 
disturbance until the next attack. If the inflammation spreads to the 
peritoneal surface, but without pus formation, the attack may be con- 
cluded in eight or ten days and no symptoms follow excepting those of 
rather indefinite digestive disturbances from time to time, or soreness in 
the right lower abdomen upon physical exertion or over-exercising. Be- 
cause of possible adhesions, subsequent attacks are more likely to occur. 
If ulceration and necrosis take place, local abscess formation may occur. 
Under such circumstances, tumefaction takes place in the right iliac 
fossa. This may lie immediately under McBurney’s point, or extend 
down into the pelvis, or upward, back of, or to the right of the cecum. 
Occasionally at operation, a perforated appendix may be found in the 
abscess cavity. This occurred in 4 of 83 cases operated. The abscess sac 
may rupture and produce a general peritonitis. And finally, on account 
of rapid necrosis, a diseased appendix may suddenly rupture and produce 
a general peritomtis. This is usually the cause of death in patients not 
operated. 

Complications.—These come on as the result of the extension of a 
suppurative process or as the result of absorption direct from the focus 
of infection, producing pyemia. In the event of one or the other there 
may be a pylephlebitis, a subphrentc abscess, or pulmonary embolism. 
Neuhof ?° reports 15 cases of nonsuppurative subphrenic peritonitis com- 
plicating appendicitis. These were collected from the Second Surgical 
Service of Mt. Sinai Hospital, for the years 1904 to 1910, which included 
972 cases of acute appendicitis. All recovered. Hematuria is a con- 
fusing complication which fortunately does not occur frequently. Nore, 
Josser and Fayol™ report 3 cases of their own and have collected 28 
more from the literature. According to these authors it may be due to 
direct extension from appendix to right ureter or ‘‘through reflex influ- 
ence from appendix to kidney.’’ Guy L. Hunner ’* calls attention to the 
fact that acute attacks of appendicitis may begin with referred pains in 
the bladder region, and accompanying symptoms of cystitis, even accom- 
panied with pus and blood in the urine. Thrombosis of the femoral 
veins, especially the right, is an occagional complication, but this is more 
likely to occur after operation for appendicitis. 

Diagnosis.—The diagnosis of acute appendicitis depends largely upon 
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the history of the case and the physical examination. Any pain in the 
abdomen, especially if it begins in the epigastrium and is later referred 
to the right lower quadrant, where tenderness is found directly over 
McBurney’s point, and associated with nausea, must be considered as 
that of an acute appendicitis until the diagnosis is confirmed or until it 
is proven to be a pain from some other cause. This is a safe position to 
take in all these cases because appendicitis is the most common inflamma- 
tory condition in the abdomen in persons below middle life. According 
to W. McAdam Eccles" the most frequent abdominal conditions are as 
follows: (1) Acute appendicitis 70.7 per cent.; (2) intestinal obstruc- 
tion 18.1 per cent.; (3) perforations 7.2 per cent.; (4) cholecystitis 2.4 
per cent.; (5) torsion of pedicle 1.1 per cent.; and (6) acute pancreatitis 
0.5 per cent. 

Temperature, pulse and leukocyte observations should be made fre- 
quently but they should not stand in the way of, or delay plans for, con- 
sultation with a surgeon or for preparation for an operation. 

Certain acute conditions in the abdomen should be kept in mind in 
making a diagnosis. Of those rarely associated with a temperature are: 

(1) Dietl’s crises, which may result from the kinking of a ureter in 
a movable kidney. 

(2) Stone in the right kidney or ureter. This should be excluded by 
the absence of pain referred to the genitalia and of red blood corpuscles 
in the urine. An x-ray examination may reveal the stone. 

(3) The abdominal crises of locomotor atazta. 

(4) Acute obstruction of the bowel. 

(5) Gall-stones. 


Except for acute obstruction of the bowel these conditions should be 
easily excluded. Of those acute conditions associated with a temperature 
there should be excluded: 

(1) Inflammatory conditions in the pelvis especially those of the 
right tube and ovary. <A careful pelvic examination should be sufficient 
to differentiate. 

(2) Typhoid fever may be associated with pains in the abdomen sim- 
ilar to those of acute appendicitis. The slow pulse, the constant leuko- 
penia, and the presence of rose spots and of an enlarged spleen should 
be noticed. However, it must not be forgotten that occasionally an acute 
appendicitis may occur in the course of typhoid fever. 

(3) Acute hemorrhagic pancreatitis should be considered, especially 
if the pain is severe. But this is an exceedingly rare condition and is 
associated with definite tenderness in the upper abdomen. It has all the 
evidence of an acute abdomen requiring immediate surgical interference. 

(4) Meckel’s diverticulum. Unless there is some outstanding factor 
or peculiarity in the symptom complex, or a congenital defect in the 
patient, or a history of anomalies prevailing in the family, an acute 
inflammation of a Meckel’s diverticulum cannot be differentiated from 
acute appendicitis. Fortunately this is of little significance, as both 
conditions call for the same treatment—surgery. 
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Occasionally a lesion above the diaphragm such as lobar pneumonia, 
or diaphragmatic pleurisy will be accompanied with pain in the lower 
abdomen and unfortunately now and then such patients have come to 
operation for appendicitis. This only emphasizes the fact that a diag- 
nosis of acute appendicitis should not be made before a thorough and 
complete physical examination has been made. This should, of course, 
include an examination of the blood and urine. Another condition which 
occasionally simulates acute appendicitis is the abdominal form of 
Henoch’s purpura. Attention was called to this in Osler’s** article on 
angioneurotic edema. Dr. H. H. Donaldson '* and the writer reported 2 
such cases which were admitted to the Mercy Hospital, Pittsburgh, to 
Dr. J. J. Buchanan’s service for operation for appendicitis. The patients 
had abdominal colic, vomiting and bloody stools and also pain in the 
joints. Large purpuric spots were noticed here and there. The patients 
were transferred to the medical department where the symptoms grad- 
ually subsided. 

Curonic APPENDICITIS.—It is an open question as to whether chronic 
appendicitis can occur without a previous acute attack. From the nature 
of things it must be largely academic, and may be answered one way by 
the clinician and another by the pathologist. According to Aschoff and 
others every case is the result of a previous more or less acute attack. 
This is largely the view of the pathologist, who does not think of the 
condition so much in terms of symptoms as of a healed inflammatory 
lesion. Whether this can occur without any immediate symptoms is a 
question which could be discussed interminably but to very little profit. 
Certain it is that the patient’s statements, however faithfully given, are 
not always reliable, for he is inclined to forget the exact symptoms which 
he experienced years ago when the lesion may have been in its acute 
form. Time and again the writer has questioned patients as to previous 
attacks of ‘‘acute indigestion’’ and has given every opportunity and 
incentive for them to recall such symptoms as would point to the appen- 
dix, but to no avail. After the operation, when a lesion had been found 
at the appendix, probably half of these same patients could recall more 
or less clearly that they did have ‘‘some sort of an abdominal attack’’ 
years ago, while the other half continued to insist that the only symp- 
toms they ever had were such as they gave, referring probably to one or 
other of the abdominal organs. This may be because attacks in infancy 
and early childhood are often difficult to diagnose, and the diagnosis, 
therefore, never was made, or the patient has really forgotten, or the 
physician does not exercise sufficient tact or did not have sufficient 
patience and persistence to develop the history. 

It may be possible that a lesion may oteur and run through an acute 
and a subacute stage to a chronic form without producing any noticeable 
symptoms, or at least symptoms proportionate in severity and magnitude 
to those of the acute type. But among clinicians this can be looked upon 
only as an opinion of which definite proof has thus far been lacking. 

Symptomatology—The symptoms arising from and usually attrib- 
uted to chronic appendicitis are naturally divided into two groups: (1) 
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Those referred directly to the abdomen, especially to the right lower 
quadrant, and (2) those referred to organs and systems elsewhere. 

Of the first, the symptoms within the abdomen, the most constant is 
pain and soreness in the region of the appendix. This pain is aggravated 
by exercise, especially by walking and running. It may be so severe as 
to incapacitate the patient for a few days, and yet there are no other 
evidences of an acute attack. The soreness can always be elicited by the 
examining hand and unfortunately the patient frequently himself learns 
to develop pain by making pressure. It is always the cause of consider- 
able anxiety. It may extend down into the right thigh. On the other 
hand, the symptoms may be entirely gastric with only slight soreness in 
the region of McBurney’s point. Under these circumstances there may 
be only the symptoms of a ‘‘chronic dyspepsia’’ such as the discomfort 
of ‘‘gas’’ in the stomach, loss of appetite, coated tongue, constipation 
and occasionally nausea. Of 400 chronic cases operated 279 were consti- 
pated, 18 had diarrhea and 103 had regular, normal] bowel movements; 
230 had ‘nausea at times and-115 of these vomited. Or again the symp- 
toms may be definitely those of peptic ulcer with acid eructations, gnaw- 
ing sensations in the epigastrium, and ‘‘hunger pains’’ relieved by tak- 
ing food. Sir Berkeley Moynihan,?® in his Address on Surgery before 
the British Medical Association, 1913, said, ‘‘There is now no longer any 
doubt in my own mind that the commonest site of a gastric ulcer is in the 
right iliac fossa. That is to say, in the majority of cases, where the symp- 
toms would justify or compel a diagnosis of ulcer, the patient is suffering 
from a lesion elsewhere, and more often than not, from a lesion in the 
appendix.’’ 

Occasionally the bowels are loose and contain considerable mucus. 
John B. Deaver in his early teaching called attention to the significance 
of mucus in the stool in relation to chronic disease of the appendix. 

Of the second, the symptoms outside the abdomen, much eould be 
written but little can be said with any degree of certainty. The patient 
gives a history of one or more of the abdominal symptoms already de- 
scribed and adds thereto those of nervousness, weakness, headache, back- 
ache, hypochondriasis, and many others rather bizarre. It is frequently 
difficult and in fact impossible to recover from the tangle of symptoms 
the history of an acute attack. 

Diagnosis.—This can be made with a certain degree of assurance 
only, depending upon whether a history of an acute attack can be devel- 
oped. Without such a history, physical signs and laboratory tests must 
be taken at a considerable discount. Of 400 cases operated only 217 
gave a satisfactory history of having had acute attacks of abdominal pain 
which could be interpreted as being of the appendix. 

It will be found best, therefore, to make the diagnosis by exclusion. 
fh this way it may be possible to eliminate certain diseases such as chronic 
peptic ulcer, ‘‘latent gall-stone,’’ cholecystitis, stone in the right ureter 
or in the kidney, certain chronic pelvic diseases, the various ptoses of the 
abdominal organs, and certain so-called endocrine disturbances. To do 
this a thorough ‘toutine physical examination should be undertaken, 
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which should be followed by test-meals, examinations of the stools, of the 
blood, including Wassermann test, and of the urine including kidney 
efficiency tests. An x-ray examination of the entire intestinal tract may 
be of great value, not so much in giving direct information of the appen- 
dix as in determining the presence or absence of disease elsewhere. 

The physical examination should include a careful examination of 
the abdomen. Of the greatest significance is persistent tenderness at 
McBurney’s point. This may be.definite at one time and indefinite at 
another. It is best elicited by making firm pressure over McBurney’s 
point while the patient is lying on his back with the shoulders elevated 
and the knees partly flexed. An indefinite tenderness may be developed 
into a more definite sign by making pressure with the index finger over 
McBurney’s point and then asking the patient when he is in the above 
position to extend the right knee, hold the leg rigid and elevate it from 
the bed or examining table. The diseased appendix thus pinched between 
the approximating anterior abdominal wall and the rigid belly of the 
iliopsoas muscle, gives evidence of extreme tenderness. This sign was 
first suggested by Meltzer!" and goes by his name. It is a procedure 
which is, of course, applicable only in subacute and chronic conditions. 
By inflating the large bowel with air (Bastedo’s sign), or by exerting 
pressure downward over the cecum towards Poupart’s ligament (Rov- 
sing’s sign), pain and tenderness may be produced in the right iliac 
fossa. Among the writer’s cases of chronic appendicitis operated, 286, 
or 71.5 per cent., gave a definite Meltzer’s sign. It is interesting to note 
that in the 400 operated cases only 23 had rigidity of the right rectus 
muscle. 

By the examination of the abdomen it should be determined whether 
there is a partial or a general visceroptosis, as this condition frequently 
is accompanied with symptoms suggestive of chronic appendicitis, al- 
though the appendix may be normal, Disease of the genito-urinary 
organs, especially of the right ovary and tube and of the right kidney 
and ureter should be excluded before making a diagnosis. In an obscure 
case catheterization and x-ray examination of the right ureter may be 
justifiable. In the male patient the investigation is not complete without 
a rectal examination. 

Occasionally the pain from a right sacro-iliae strain may be referred 
forward and produce pain and tenderness like that of chronic appendi- 
citis. The aid of a competent orthopedist is therefore often valuable in 
suspected cases. 

And finally, a routine examination of the teeth, tonsils, sinuses and 
eyes, together with an examination of the chest, should be followed out. 

Laboratory examinations may not furnish any direct information in 
establishing the diagnosis of chronic appendicitis but they are of great 
assistance in establishing the diagnosis of other conditions which might 
suggest chronic appendicitis. The constant presence of a gastric hyper- 
acidity in the absence of. peptic ulcer is of considerable significance as it 
may indicate pathology elsewhere in the abdomen, and the most frequent 
location of that pathology is in the right lower quadrant. Of 263 chronic 
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cases of appendicitis operated in which gastric analyses were made, 189, 
or 71.9 per cent., had a hyperchlorhydria; 47, or 17.8 per cent., had a hy- 
poacidity, and 27, or 10.3 per cent, had an achylia. The eases with achylia 
were, in the majority, such as had a history of great chronicity and were 
much below their normal health and revealed at operation extensive 
pathology by way of adhesions about the appendix and cecum. 

The effect upon gastric function of extragastric pathology, occurring 
in the abdominal cavity, has been commented upon by others during the 
past ten or fifteen years. Among these there are Graham and Guthrie,'* 
Paterson,’® Fenwick,?® Moynihan,”! and Lichty.* 

A thorough examination of the stool should be made for parasites 
and for blood, and the presence of the latter must be interpreted. Occa- 
sionally intestinal parasites are responsible for the symptoms. In one of 
the writer’s cases pin-worms were found in the appendix. In a number 
of suspected cases of appendicitis, successful treatment for intestinal 
parasites cured the patient. Finally, x-ray examination of the stomach 
and bowels should be made. Pfahler 2* says that the chronic appendix 
gives much roentgen evidence of value in diagnosis on account of: (1) 
Localized tenderness; (2) visualization of appendix; (3) fixation; (4) 
position; (5) kinking or angulation; (6) constriction; (7) abnormal 
retention; and (8) incompetent ileocecal valve. To this he adds later 
the visualization of fecoliths. To the author the demonstration of fixa- 
tion (adhesions), angulation, constriction, and an abnormal retention of 
bismuth have been of considerable diagnostic value. 

If, after the foregoing procedures, the diagnosis is still in doubt, a 
tentative course of treatment, hygienic, dietetic, and medical, based 
largely upon the symptoms may be undertaken for a period of probably 
two to four weeks. When this is done with the patient under close 
observation, especially if it is a patient who will codperate, a satisfactory 
diagnosis may often result where otherwise it could not be made. 

Treatment.—Strictly speaking, appendicitis, acute or chronic, is a 
surgical disease and should be treated as such. 

PRopHYLAXIS.—From the etiology it is already recognized that ‘‘pre- 
ventive’’ treatment, to be of any value, must necessarily begin in early 
childhood and must be continued throughout life. It should be directed 
largely towards the selection of proper food and the prevention and cure 
of constipation. In children, in fact babes, the necessity for regularity 
of daily bowel movements should be plainly emphasized. Cathartics 
must be avoided. Heads of households should provide such food for the 
table as is wholesome and from which it will be possible to select a well- 
balanced diet. The food should be properly prepared, and sufficient time 
must be taken to eat it. Regularity of meals is of prime importance. 
The present way of living is directly the opposite to almost every detail 
mentioned, and a heavy burden lies upon the family physician, the 
trained dietitian, and those social organizations which come in closest 
contact with the conditions as they exist at present. To what extent the 
incidence of appendicitis and its consequent chronic invalidism could be 
avoided by proper prophylactic measures no one can estimate. 
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Acurs AppENDICEAL ATTACK.—Immediate operation is the safest pro- 
cedure. If operated in the early stage of the disease the death rate, 
according to the statistics of many clinics, is below 1 per cent. The mor- 
tality increases in direct proportion to the delay of the time for opera- 
tion. There can be only two reasons for not operating as soon as a com- 
petent surgeon is called to the case: (1) Uncertainty as to diagnosis, and 
(2) advanced stage of the attack, when conditions of the peritoneum, 
local or general, are such that waiting for a definite ‘‘ walling off’’ of the 
lesion or for an ‘‘interval operation’’ might be safer. In the first in- 
stance, the physician and surgeon need only agree as to whether there is 
an ‘‘acute abdomen’’; in the second, it requires the most careful judg- 
ment of both. 

MaNnaGEMENT Berore Operation.— What should the attending physi- 
cian do until the surgeon arrives? This question is answered best by 
indicating what he should not do. No cathartics, however mild or severe 
the symptoms! It is safe to say that castor oil and like cathartics have 
increased the mortality of acute appendicitis more than any one other 
agency. No enemas! They only provoke the symptoms and may be 
dangerous. No food! The patient in almost every case will have just 
had a sufficient meal and can safely ‘‘starve’’ until the diagnosis is made, 
or until the acute symptoms have subsided. No opiates, until the diag- 
nosis is made! It is an exceptional case in which opiates are indicated 
at any time. Local applications, such as ice-bags and counterirritants, 
should be withheld until the surgeon has made his examination. If 
nausea and vomiting are persistent gastric lavage may afford relief. 

If the foregoing care is observed and the patient is not suffering from 
some acute systemic infection, especially of the respiratory tract, and if 
the condition of the heart and kidneys is satisfactory, the mortality from 
operation should be nil. Of 118 cases of acute appendicitis seen by the 
writer, 83 were operated with 2 deaths. Of the 35 acute cases not 
operated, none died. These were comparatively mild cases, in some of 
which there have been recurrences and the manifestation of chronic 
symptoms, while in others there has apparently been complete recovery. 

CHRONIC APPENDICITIS.—Here again the only treatment that offers a 
reasonable prospect of cure is operation. Unfortunately many of these 
cases have already passed into a state of chronic invalidism and the 
obliterated appendix or the appendix bound down with adhesions is only 
an episode in their general ill health. Many of these improve with 
appendectomy only, but the great majority need additional care, dietary, 
orthopedic, mental and social. It is on account of the lack of apprecia- 
tion of this both by the surgeon and by the patient, and on account of 
sometimes hurrying into the abdomen without proper consideration, that 
the surgery for chronic appendicitis is so frequently unsatisfactory. 

Prognosis.—The mortality of appendicitis is yearly diminishing. 
This is because the diagnosis is made with greater confidence and cer- 
tainty; the laity are in a receptive attitude and consent to an operation 
more readily; and the operation is done with greater safety. The acute 
cases make good recoveries unless certain complications already men- 
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tioned arise. The chronic cases are well, improved, or unsatisfactory, 
depending upon the chronicity of the disease and the gravity of the 
sequele which have arisen. 

Pathology.—In undertaking a discussion of the pathology of appen- 
dicitis, acute or chronic, one must realize at once that it is impossible to 
offer a common pathological finding in explanation of the clinical find- 
ings and the clinical diagnosis (Klotz). Especially is this true of chronic 
appendicitis. In acute appendicitis the lesion follows more or less defi- 
nite lines, such as are found in other like tissues. The mucous membrane 
of the appendix is studded with erypts very much the same as are found 
in the tonsillar tissue. These crypts may become infected and an inflam- 
matory process, single or multiple, such as is seen in acute tonsillitis, 
may arise. When this process is confined to the mucosa it may be said 
to be a simple catarrhal process, when it extends to the submucosa it may 
be said to be diffuse, and if the inflammation proceeds to the pus-pro- 
ducing stage it is called purulent appendicitis. At either of these stages 
the tissues may maintain the power of repair, and after a time there may 
be no other.evidence of the disease process having been present but local- 
ized sear tissue. In fact, the simple catarrhal or the diffuse forms may 
occur without any appreciable symptoms. It is not improbable that a 
localized purulent form may occasionally occur without recognized symp- 
toms so long as the drainage of the particular crypt or crypts occurs, 
and so long as the lumen of the appendix is not encroached upon to 
interfere with adequate drainage. If, on the other hand, the inflamma- 
tory process continues to tissue death, or if drainage is interfered with, 
gangrene and perforation may ensue. Even at this stage the tissue 
defense may be so effective that repair may take place without surgical 
interference. It will be appreciated all the more, therefore, how difficult 
it is at times to differentiate between an acute attack in a more or less 
healthy appendix and an acute exacerbation in an appendix which 
already bears the evidence of previous invasion. There is no doubt, 
therefore, from a pathological standpoint, that acute appendicitis occurs 
much more frequently than surgical statistics may indicate. The clini- 
cian, no doubt, overlooks many attacks, or, even suspecting them, may 
refuse to make a diagnosis on the slight evidence at hand. 

After many repetitions of acute catarrhal or acute diffuse attacks, the 
appendix takes upon itself the form of chronicity. In this condition, 
however, on account of interstitial scar tissue from ulceration, surround- 
ing adhesions, retained fecoliths, or an obliterating process, any one of 
which conditions is liable to interfere with drainage, an acute exacerba- 
tion may oceur which may be as definite in its course as though it oc- 
curred in a previously healthy appendix. The relative frequency of these 
conditions is shown by Klotz ** in an analysis of 5,647 appendices exam- 
ined. Of these 1,718 showed chronic interstitial lesions, 1,689 had 
adhesions, 832 were obliterated, and 195 had concretions. 

When a localized or a general peritonitis occurs as the result of deep 
suppuration or of perforation, the consequent pathology may be in 
various locations and of various degrees. On account of the attachment 
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of the mesentery and of other anatomical relations which cause the small 
intestine to gravitate towards the right iliac fossa a perforation may 
result in only a small portion of the peritoneum being affected. The con- 
dition is, as it were, ‘‘ walled off’’ in a very small space where it may 
subside or form a localized abscess which may fortunately rupture into 
the bowel, or sometimes even through the external abdominal wall. 
Again the abscess, and this is the most frequent result, may rupture into 
the peritoneal cavity and produce a general peritonitis, If operation 
does not follow an attack, and localized peritonitis occurs with recovery, 
the appendix may be left attached or adherent to certain surrounding 
organs. Considerable portion of the organ, or only the tip, may be 
attached to the right tube and ovary, or even to the left, also to the 
bladder, to the cecum, to the ileum, to the duodenum, to the gall-bladder 
or to the stomach. Again, with a localized or a general peritonitis, a 
subphrenic abscess may develop or thrombosis and embolism may occur 
in various organs, especially in the liver or in the lungs. Pyemia may 
follow, of course, and be the ultimate cause of death. 

Historical Summary.—Reginald Fitz’s*5 paper on appendicitis was 
the beginning of a definite clinical and pathological understanding of the 
diseases of the appendix. Previous to this time the ultimate results of 
appendicitis were recognized as a typhlitis and a perityphlitis, but it was 
not known that the disease had its origin in the appendix. The only 
condition which occasionally attracted the attention of the profession to 
the appendix was that of foreign bodies. A paper by George Lewis of 
New York in 1856 was devoted entirely to a discussion of foreign bodies 
in the appendix. But this condition evidently was not looked upon as 
bearing a causal relation to typhlitis and perityphlitis. 

The publication of Fitz’s paper appeared just about the time when 
abdominal surgery became possible through the great work of Lister, 
Pasteur, and others. It is therefore to antiseptic surgery and to the 
definite statement that ‘‘perityphlitis, perityphlitic tumor, and peri- 
typhlitic abscess mean inflammation of the vermiform appendix,’’ that 
humanity is indebted for the saving of lives and the relief of suffering 
from a disease which may have existed ever since the origin of man. 

The literature of appendicitis since 1886 has dealt largely with the 
question as to whethér appendicitis is strictly a surgical disease and as 
to the time and technic of operation. 
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INTESTINAL OBSTRUCTION 


By Horace W. Soper, M.D. 
and 
R. Water Miuus, M.D.* 
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' evidence of colonic obstruction, p. 654. 

Diverticulosis of colon, p. 656. 

Cicatricial strictures, p. 657. 

Obstruction due to motor paralysis of the bowel, p. 659. 

Obstruction due to foreign bodies, p. 661. 

Obstruction due to constipation, p. 663. 


Definition.—Intestinal obstruction may be defined as an impediment 
to the onward passage of intestinal contents produced from any cause 
whatsoever, either intrinsic or extrinsic. The obstruction may be complete 
or incomplete, acute or chronic. An incomplete or chronic obstruction 
may suddenly become complete or acute. In the literature various terms 
are used in conjunction with intestinal obstruction. 

Ileus is used to designate an obstruction due to paralytic conditions 
of the bowel. 

Stricture or stenosis of the bowel is produced by a diseased condition 
of a limited segment of the gut resulting in organic contracture and nar- 
rowing of the lumen. 

Constriction is a term employed to describe an obstruction produced 
by fibrous bands or adhesions outside the bowel. 

By compression is meant an obstruction due to pressure by tumors, 
misplaced organs, etc. 

Strangulation indicates that a loop of the intestine has been caught 
in such a manner as to shut off the circulation, producing venous stasis 
and gangrene. 


* Dr. Mills’ participation in this article consisted in the preparation of the illus- 
trations and in writing the section on ‘‘ X-ray Evidence and Technic.’’ 
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Occlusion is synonymous with complete obstruction. 

Obturation is used when the obstruction is produced by material 
inside the bowel, such as coproliths, gall-stones, hair-balls, foreign bodies, 
ete. . 

Etiology.—Obstruction may be produced from a large number of’ 
conditions. Probably the most frequent is that due to bands of adhe- 
sions formed by previous inflammatory conditions. Meckel’s diverticu- 
lum may produce occlusion in a similar manner. The tip of the appen- 
dix may become attached to other abdominal organs and act as an 
obstructing agent. 

Stricture of the bowel may follow ulceration, tuberculous and syphi- 
litic processes being the most frequent. 

Foreign bodies such as gall-stones, intestinal concretions and para- 
sites, fecal masses, etc., are more rare causes of obstruction. 

Intussusception or invagination of the bowel is the most common 
cause in childhood and infancy. 

Volvulus involving the sigmoid flexure or the coils of the small intes- 
tine is more frequent in persons of advanced years. Jong-continued use 
of purgative drugs in chronic constipation may result in the formation 
of redundant loops of the colon. The sigmoid mesentery may become 
stretched and elongated. 

Obstruction due to ileus or motor paralysis of the bowel may be 
secondary to toxic conditions affecting the neuromuscular apparatus. 
It may occur in typhoid fever, cholera, severe dysentery and has been 
observed in severe cases of pneumonia. However, the most frequent 
cause of such paralysis is acute peritonitis. 

Embolism and thrombosis of the mesenteric vessels may occasion & 
paralysis of the affected portion and thus produce obstruction. 

Carcinoma and new growths of the bowel as well as extrinsic tumor 
masses form a rather frequent cause of intestinal obstruction. Strangu- 
lation from internal hernie is also a rather frequent occurrence. Among 
the most frequent are the retroperitoneal, retrocecal, ree, fora- 
men of Winslow and diaphragmatic. 


ACUTE OBSTRUCTION OF THE SMALL INTESTINE 


Symptomatology.—Inasmuch as all forms of chronic obstruction may 
become suddenly acute, it would seem appropriate to consider primarily 
the symptomatology of acute obstruction. 

As a rule the symptoms begin very abruptly. Intense pain, colicky 
in character, is the chief symptom. Vomiting is always present and is 
soon feculent. Collapse occurs early and is most intense when the 
obstruction is located high up in the small intestine. Stengel’s * classic 
description of a patient in the stage of collapse cannot be too frequently 
quoted. 

‘‘The skin is cold, pale and bathed in sweat. The face wears an 
expression of anxiety and is pinched. The temples appear sunken. The 

*Srence,, Aurrep. Osler’s Modern Medicine, 1908, Vou. V, 449. 
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eyes are depressed in their sockets and surrounded with dark rings. The 
respirations are shallow and often sighing. The temperature of the 
body falls. The pulse becomes rapid, feeble and finally thready and 
irregular. The mucous membrane becomes dry, so that the mouth is 
literally parched. Urinary excretion diminishes until it may become 
suppressed. Finally the patient sinks into a state of torpor or coma.’’ 

The pain is usually referred to the middle of the abdomen, but exact 
localization possesses no real significance. It is important to note that 
in the early stage of acute obstruction the abdomen is not sensitive to 
pressure. It is only later when peritonitis develops that pressure ten- 
derness is elicited. Distention of the abdomen occurs early and is pro- 
gressive in character. Pain usually subsides as dissolution approaches. 
The sensorium is clear as a rule until near the end of the disease. 

Constipation is absolute except that early in the illness several pas- 
sages may occur. Enemas may wash out particles of fecal matter adher- 
ing to the colon. 

Diagnosis.—Diagnosis is not difficult in typical cases. Indicanuria 
is frequently referred to as a diagnostic sign, but is in reality unreliable 
inasmuch as many persons in apparently good health have habitually a 
high indican content. It is true, however, that a strong indican reaction 
is present in nearly every case of acute obstruction. Therefore, a nega- 
tive indican reaction would militate against the diagnosis of intestinal 
obstruction in every obscure acute abdominal condition. 

A number of intra-abdominal conditions may simulate acute intes- 
tinal obstruction, e.g., biliary and renal colic, perforating gastrie and 
duodenal ulcers, acute perforating appendicitis, Dietl’s crisis, acute 
pancreatitis, embolism or thrombosis of the mesenteric vessels, In all of 
the above-mentioned conditions the clinical picture of sudden intense 
pain, vomiting and collapse is present. The abdominal distention, how- 
ever, is not so marked as in intestinal obstruction. The vomitus is rarely 
feculent. In biliary and renal colic and Dietl’s crisis, the localization of 
the pain usually suffices to differentiate. Moreover a hypodermic of 
morphia will usually produce an amelioration of the gastro-intestinal 
symptoms. In acute obstruction, however, the morphia may temporarily 
lessen the severity of the pain, but will in no degree check the progres- 
sive abdominal distention, eventual fecal vonuting and collapse. 

In perforating gastric and duodenal uleer and appendix the leu- 
kocyte count is high. The chief point of differentiation, however, is the 
presence of involuntary rigidity of the abdominal muscles, usually 
limited to the right side. Involuntary muscular rigidity is not present 
in acute intestinal obstruction unless the parietal peritoneum is involved. 

In embolism and thrombosis of the mesenteric vessels the hemorrhagic 
character of the vomitus and stools are differential points; moreover a 
palpable mass may be present and usually the presence of endocarditis 
is demonstrable. 

Acute hemorrhagic pancreatitis usually produces a distention in the 
epigastrium. Early muscular rigidity is present, due to the early devel- 
opment of localized peritonitis, 
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Finally in the consideration of the above-mentioned conditions, such 
as perforative peritonitis, actue pancreatitis, embolism of the mesenteric 
vessels, all of which may simulate acute intestinal obstruction, we must 
emphasize that all are diseases that demand immediate surgical inter- 
vention. No time should be wasted on differential diagnostic tests. The 
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Fig. 1.—Markep RepuNnpaNcy or ILEAc, DESCENDING AND TRANSVERSE COLONS, 
GENERALLY CONSIDERED A CONGENITAL ANOMALY BUT A CONCOMITANT OF MARKED 
COLONIC STASIS AND QUESTIONABLE IN THE AUTHORS’ OPINION AS TO WHETHER, 
AT LEAST IN ITS LESSER MANIFESTATIONS, A RESULT AND NOT A CAUSE, 


diagnosis of ‘‘acute abdomen’’ as it has recently been termed, suffices. 
Surgical relief must be prompt. Early operation will save many lives. 
Late operation is futile and serves only to bring the method into dis- 
repute. } 


ACUTE OBSTRUCTION OF THE LARGE INTESTINE 


Etiology.— Volvulus of the sigmoid loop is the chief cause of acute 
obstruction in the large intestine. Redundant loops frequently occur 


OBSTRUCTION OF LARGE INTESTINE 643 


in the pelvic colon, hepatic flexure and near the splenic flexure in indi- 
viduals near or after middle age. Mills has made a special study of a 
large number of cases of this chatacter and is of the opinion that chronic 
constipation and the habitual use of cathartics are etiologic factors in 
the formation of these redundancies; in other words, they are acquired 
and not congenital. 





Fig. 2.—ANOTHER Case OF REDUNDANCY HERE OF ILEAC AND PROXIMAL TRANSVERSE 
Cotons. (See legend of preceding illustration.) 


INTUSSUSCEPTION.—Intussusception is a frequent cause of acute 
obstruction occurring in children. It usually involves the ileum and 
cecum or the lower coils of the ileum, but may occur in any part of the 
intestinal tract. The onset is slow as a rule but may be very sudden in 
young infants. Palpation of a sausage-like tumor, bloody stools and 
the symptoms of intestinal obstruction usually establish the diagnosis. 

' Enemata of emulsified oil are especially to be advised in intussus- 
ception. Care must be exercised and not too much force applied. The 
solution should bé allowed to flow in slowly (Figs. 1 and 2). 
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Symptomatology.—The symptoms are practically the same as in 
obstruction of the small intestine except that they are slower in develop- 
ment. The vomitus rarely becomes feculent and the onset of collapse is 
not so rapid. The pain is usually localized in the early stages. Visible 
peristalsis is usually observed. The distended loop may often be pal- 
pated. 

Pathology.—In the purely acute cases there is no evidence of hyper- 
trophy of the bowel. Below the point of obstruction the bowel is empty 
and contracted; above the obstruction the bowel is greatly distended 
and the walls very thin. In the beginning the contents of the bowel are 
liquid or semifluid, but after a short time large accumulations of gas 
occur partly as a result of interference to the circulation as well as the 
inability of the mucous membrane to absorb the intestinal contents. 
Moreover a portion of the gaseous accumulation may be produced by 
the carbon dioxid derived from the venous blood of the stagnant intes- 
tinal circulation. When the obstruction is produced by strangulation 
the involved loop of the bowel quickly becomes gangrenous. Localized 
peritonitis frequently occurs about these strangulated areas. The wall 
of the bowel above the obstructed area undergoes rapid degenerative 
changes and allows the passage of infectious agents into the surrounding 
peritoneum, causing localized and eventually general peritonitis. 


CHRONIC INTESTINAL OBSTRUCTION 


Symptomatology and Diagnosis ——The symptomatology of chronic 
obstruction is practically the same in all cases regardless of the etiologic 
factors involved. Special characteristic symptoms will be considered 
under the different causes of obstruction. 

Intermittent colicky pain should arouse the suspicion of an obstruc- 
tive agent. Constipation is usually present, but may be absent. Diar- 
rhea sometimes occurs, but as a rule the passages, while numerous, are 
upon investigation found to be inadequate. 

Visible peristaltic movements are of extreme importance in diagnosis. 
During the attack of pain the bowel above the obstruction becomes dis- 
tended into a mass of almost tumor-like hardness. It finally relaxes 
with relief from the pains until another paroxysm occurs. This inter- 
mittent spasm of the intestine is an extremely wnportant sign of 
obstruction. | 

In every case of chronic obstruction of the bowel there is, as a rule, 
a history of digestive disturbances. The patient is conscious of gaseous 
distention or a vague feeling of general abdominal discomfort. A 
gradually developing constipation in a patient who, as a rule, has had 
good bowel evacuations should arouse the suspicion of colonic obstruc- 
tion due to organic disease. 

Pathology.—The wall of the bowel above the site of obstruction is 
hypertrophied. The hypertrophy affects chiefly the musculature and is 
compensatory in character. The mucous membrane presents inflam- 
matory changes. Frequently ulceration involving the submucosa occurs. 
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The serous coat is stretched and thinner than normal. Below the point 
of obstruction the bowel is collapsed and empty. 


CARCINOMA 


Small Intestine.—Carcinoma of the small intestine is relatively rare. 
Because of the fluid contents of the intestine the growth is far advanced 
before obstruction occurs. 
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Fia. 3.—SmaLtL INTESTINAL OBSTRUCTION RESULTING FROM CaRCINOMa. TWO OR 
THREE CARCINOMATOUS NODULES INVOLVING THE WALL OF THE SMALL INTESTINE 
AT THE INSERTION oF ITS MESENTERY, RESULTING IN Raruer Marken Loca 
OBSTRUCTION. OPERATIVE CONFIRMATION. 


Colicky pains, rapid weight loss and persistence of occult blood in 
the feces on flesh-free diet are the chief diagnostic points. Roentgen 
ray examination may give no clue unless the obstruction is almost com- 
plete. The annular type, located in the ileum, may give no symptom 
whatsoever until occlusion occurs; the syndrome of acute obstruction 
then appears (Fig. No. 3). 
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Carcinoma of the jejunum and ileum may progress to fatal issue 
before obstruction of the bowel is produced. The hope of an early diag- 
nosis in carcinoma of the small intestine is based upon the systematic 
examination of the feces for occult blood. Ulceration occurs in the vast 
majority of these growths. Therefore, every case presenting progressive 
loss of weight and strength without obvious cause, particularly if asso- 
ciated with colicky pains or irregularities in the fecal evacuations, should 
be subjected to a careful examination of the stools for occult blood. The 
occult blood test, done occasionally and in a careless manner, often leads 
to erroneous conclusions and unfortunate results. However, when per- 
formed carefully and systematically, with due regard to all sources of 
errors, it is the most valuable of all the objective methods at our com- 
mand in the establishment of the diagnosis of ulcerative lesions in the 
gastro-intestinal tract. The benzidin and phenolphthalein tests are 
really too delicate to be relied upon. The guatac test 1s by far the most 
reliable. The technic is as follows: 


A portion of the feces, about the size of a walnut, should be selected, 
avoiding surfaces covered with mucus, mixed with water and rubbed well 
in a mortar to a thin mushy consistency. If the stool is liquid, the sedi- 
ment should be selected without the addition of water. Pour from 5 to 
10 e.c. in a large test-tube, add one-third volume of glacial acetic acid, 
mix well, add equal volume of ether and extract slowly. Use a rubber 
cork and tilt the tube in order to bring the largest possible surface of 
the fluid into contact with the ether without permitting them to be 
mixed together. Should a mixture, however, occur, the resulting emul- 
sion may be filtered and the filtrate used. At least three minutes’ time 
ig required to complete the extraction. The ethereal extract is care- 
fully poured off into a second test-tube and from 10 to 15 drops of 
freshly prepared tincture of guaiac and from 20 to 30 drops of old oil 
of turpentine added. Shake well in the air without working or cover- 
ing with the thumb. The appearance of a blue or violet color indicates 
the presence of blood. Should the color not appear at once, fill the 
test-tube two-thirds full of water. The ethereal extract will float on the 
surface and the color change is more readily detected. Other colors 
may appear, but, after much discussion, observers are practically unani- 
mous in advising that only a blue or violet color should be accepted as a 
positive reaction. The color is not lasting, but fades and disappears in 
a few minutes. 


Meat, including fowl and fish, and all meat soups and extracts must 
be excluded from the dietary for a period of three days before the test 
is made. All possible sources of accidental bleeding must be kept in 
mind, e. g., gums, throat, nose, etc. In females the menstrual period 
must be avoided. 

Large Intestine —Carcinoma of the large intestine is a frequent 
cause of obstruction. Painless constipation may be the only symptom 
for a long period. The observant patient will, however, note the pres- 
ence of blood in the feces. This observation should always lead to 
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exhaustive examination, which should not cease until the cause of the 
bleeding is definitely ascertained. As Nothnagel emphasizes, the admix- 
ture of pus with blood is indicative of carcinoma; hemorrhoidal blood 
is usually free from pus. In carcinoma the blood predominates; in pus 
proctitis the pus content is larger than the blood and a more intimate 
mixture occurs. In all cases of colonic bleeding the blood is bright or 
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Fig. 4.—MarRKED OBSTRUCTION MEDIAN TRANSVERSE COLON DUE TO CARCINOMA (?). 
PROXIMAL STASIS AFTER BakiuM Mrau (see following figure). 


dark red in color, never black. Blood from the cecum is usually dark 
red and clotted, while blood from the lower colon is bright red in color. 

We must note, however, that the annular type of carcinoma may 
cause a constriction of the bowel without producing ulceration of the 
mucosa; in this event no blood will appear in the feces. Sigmoidoscopy 
should never be neglected and will often establish the diagnosis without 
further examination. An extremely important point in sigmoidoscopy 
is the observanee of flecks of blood adhering to the mucosa of the bowel. 
Fecal masses passing through an ulcerated area will often drag masses 
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of blood along the colonic wall leaving a ‘‘trail’’ that is strongly sug- 
gestive of an ulcerated growth higher up in the bowel beyond the reach 
of the sigmoidoscope. 

Weight loss is not an early symptom of cancer of the colon, but 
always a sign that the growth is far advanced. Therefore, one should 
not lock for it in the consideration of growths involving the large intes- 
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Fig. 5.—OBSTRUCTION MEDIAN TRANSVERSE COLON AS VISUALIZED BY Bagium ENEMA. 
(Same case as preceding figure.) 


tine, particularly the lower half. On the contrary early weight loss is 
always to be considered in the diagnosis of cancer of the small intestine. 

Careful repeated palpation may at times establish the diagnosis of 
carcinoma when all other methods fail. In one of the author’s cases the 
growth had involved the wall of the upper pelvic colon in so symmetri- 
cal a fashion that the x-ray plate gave no evidence of its presence. The 
diagnosis, confirmed by surgical operation was made solely on the pal- 
patory findings (Figs. 4, 5, 6, 7 and 8). 
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X-RAY EVIDENCE AND TECHNIC 


Because of the great value of the roentgen ray in the diagnosis of 
intestinal obstruction, the authors will describe here in detail the technic 
they employ in x-ray examination of the intestinal tract, as it relates to 
obstructive conditions. 





Fig. 6.~—-CARCINOMA INvoLviNa ILEAc CoLoNn, RESULTING IN QuITE MarKeD OBStTRUO- 
TION. PLATE AFTER BariumM ENEMA INDICATING BFFECTIVE MANNER IN WHICH 
ENEMA OUTLINES ENTIRE OBSTRUCTIVE FactoR. OPERATIVE CONFIRMATION. 


General.—The value of the x-ray in the diagnosis of intestinal ob- 
struction is great but it must be emphasized that evidence by screen or 
plate should be subjected to most careful interrogation, if at all pos- 
sible, by one of large experience. So many artefacts and suggestions of 
obstruction or obstructive dilatation oceur, which are in reality not the 
result of obstruction, that conelusions should be drawn with the greatest 
caution. It may also be emphasized that x-ray indications should be 
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well controlled with clinical findings and best interpretated in close 
relationship to such. 

The x-ray as an aid in eliciting facts of diagnostic value is useful 
in the determination of the existence of intestinal obstruction, and, 
within some limits, its location and, in less measure, its nature. Locali- 
zation is much more accurate, in fact usually exact, in the colon while 
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Fig. 7.—CARCINOMA OF CECUM AND PROXIMAL ASCENDING CoLON RESULTING IN 
DEGREE OF OBSTRUCTION. BARIUM ENEMA. OPERATIVE CONFIRMATION. 


less frequently so in the small intestine with the exception of the ter- 
minal ileum. The nature of the obstruction is never to be positively 
decided by the x-ray, though the degree of probability as to the precise 
nature of the obstruction is in a large number of cases considerable. 
Again accuracy in this regard is much greater in obstructive lesions of 
the colon as in the instance of carcinoma, pericolitis resulting from diver- 
ticulitis and in stricture of the distal colon as from postluetic contrac- 
tures than in small intestinal obstructive conditions. It is a curious 
paradox that the most valuable information derived by the x-ray in 
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obstructions of the intestines is on the whole not obtained through evi- 
dence of delayed motility but through the form of the gut proximal to 
the obstructive point as indicative of dilatation, in less measure hyper- 
peristalsis and dislocation, Many functional delays in small intestinal 
motility occur and more confusingly delay in proximal motility as from 
marked slowing in the time of stomach emptying may give a misleading 
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Fig. 8.—CoLonic OssTRUCTION, RESULT OF SMALL ANNULAR CARCINOMA OF MEDIAN 
TRANSVERSE COLON. CHARACTERISTIC CoLoNic OutTuiNne INpicating SLIGHT 
DILATATION THROUGH DEGREE oF Stasis SEEN ProxiIMAL TO OBSTRUOTIVE 
LESION. OPERATIVE CONFIRMATION. 


secondary. delay in the small intestines. A decided gastric functional 
motor insufficiency, as occurring in a patient nauseated or suffering from 
severe headache or after the eating of ordinary food against orders in 
the next few hours following ingestion of a barium meal, may result in 
such marked delay in the evacuation of the stomach contents that the 
small intestine will be found barium-filled after its final expulsion from 
the stomach hours after the usual time. In functional colonic stasis, 
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progression of the bariumized portion of the colonic contents may be 
greatly delayed with some degree of dilatation of the colon present, yet 
such neither indicate nor localize actual obstruction but be due to an 
unbariumized fecal column ahead not to be visualized by the x-ray. 
In the colon there is frequently on surface indications marked barium 
retention proximal to an obstructive point to a greater degree than is 
actually the case, the retention and superfilling of the colon proximal 
to the obstruction being the result of liquefaction of its contents. Such 
a picture may be obtained in spite of a history of numerous diarrheic 
defecations and without clinical indications of a considerable obstruc- 
tion. On the other hand the form of the intestine as expressed by vary- 
ing degrees of dilatation and hyperperistaltic response proximal to an 
obstructive point offer pretty definite criteria as to the presence and 
degree of an obstruction. 

There are three ways of elicitating x-ray evidence of intestinal 
obstruction together with their modifications and combinations: First, 
the ordinary fed test per orem; second, the open plate method; and 
third, the barium enema. 

The Ordinary Fed Test Per Orem.—The question of the advisability 
of the administration of a barium meal to a patient with any degree of 
intestinal obstruction must be considered. In cases of moderate obstruc- 
tion this may be done with impunity. The authors have never had ill 
results even where a barium meal was given inadvertently in case where 
marked obstruction was present. However, it is wiser if there be a 
possibility of a definite degree of obstruction being present to use one- 
half the amount of the barium meal or even less and a smaller amount 
of barium than the usual percentage in that portion of the meal. 

The Open Plate Method.—The taking of a plate of a patient with 
an intestinal] obstruction without the administration of barium in any 
form or way is of the greatest practical value, especially in cases of 
marked and acute obstruction. The obstructed small intestine of char- 
acteristic outline, dilated, gas- and fluid-filled will be shown and at least 
an approximated localization of the obstructed point afforded. If the 
patient is too ill to allow of taking a plate in the prone position, it may 
be taken while recumbent. If possible a plate with the subject standing 
should be made, as evidence of fluid levels so to be obtained is often of 
value in determining the presence and locality of the obstruction. This 
method of plating without contrast substance is less applicable, helpful 
and necessary in the instance of colonic obstruction; still its worth is 
scarcely impaired by this fact, as cases of colonic obstruction are not 
usually so urgent but that other methods of x-ray examination may be 
attempted, notably the administration of a barium enema which will 
practically always ‘determine at least the distal boundary of the area of 
obstruction. | 

The Barium Enema.—This means of extreme value is, as mentioned, 
always available in determining the existence, position and, usually with 
a fair degree of accuracy, the nature of a colonic obstruction. It serves 
as a valuable means of elimination in cases in which obstruction is sus- 
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pected but not present in the colon, frequently inclusive of the terminal 
ileum, which may be shown to be not obstructed by a reflux of the enema 
through the ileocecal valve. If the degree of obstruction is known not 
to be great on clinical grounds, a preparatory laxative in divided doses 
may be given. A barium enema may with care be given in the case of 
a very sick patient. The authors have used it in subjects practically 
moribund for the determination of the obstructive point. It is unnec- 
essary to attempt any sort of preparation, as the colon distal to the 
obstruction is usually practically empty and even if it be not, with gentle 
coaxing the enema may be made to fill the colon about the central fecal 
matter and an adequate outline so obtained. It is curious but true that 
the barium enema affords better criteria of the presence and degree of 
an obstruction than does the fed test. Owing to responsive hypertrophy 
of the colon proximal to the obstructive point, proximal motility may not 
be greatly impaired. On the other hand in the same case efforts to drive 
a retrogressive barium enema beyond the obstructive point will meet 
with failure, a fact most valuable in its diagnostic significance. The 
presence of intestinal gas alone is often of diagnostic usefulness, espe- 
cially in the colon and particularly in the distal colon, ag an indication 
of the position of an obstructive point. Its interpretation should be 
attempted with extreme caution. In the small intestines gas may aid 
in a general way in determining what portion is obstructed, but as con- 
siderable collections of gas occur in the hypotonic small intestine in 
debilitated states without an obstruction or precise pathological condi- 
tion being present, the indication should also be used with caution. At 
times the use of.a saline laxative after a fed test in cases where obstruc- 
tion is known not to be very marked is helpful in liquefying the barinm- 
ized contents of the intestine proximal to the obstructive point and so 
developing facts pertaining to its dilatation, hyperperistalsis and point 
of obstruction. 

It is true that the x-ray plate is much more helpful in obtaining 
information regarding obstruction than is the roentgenoscopic screen. 
The latter lacks detail and the opportunity for deliberate study avail- 
able by the former; still both methods are best employed. The screen 
often gives directional information helpful in obtaining plates and is at 
times otherwise useful. The screen is of great aid in cases of intestinal 
obstruction through the opportunity which it affords of combining pal- 
pation with roentgenoscopy to the determination of palpable findings as 
registering with presumable points of obstruction, and so affording 
either corroborative evidence or sometimes equally valuable, failure to 
do so. The determination of a palpable finding as registering with a 
point of obstruction occurs very much more frequently in the instance 
of the colon than in that of the small intestine. It not infrequently hap- 
pens that small tumors which would escape detection without the infor- 
mation thus leading to their localization become definitely palpable at 
the point of obstruction. When occurring deep in the pelvis such tumors 
often cannot be palpated, even with roentgenoscopic aid, except on the 
administration of a barium enema causing the distal colon to rise out 
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of the pelvis to a degree. Another helpful aid afforded by roentgeno- 
scopy is the determination of a point of suggestive tenderness as regis- 
tering with a suspected point of obstruction, corroborating the local- 
ization. Such evidence is to be interpreted with care where peritoneal 
inflammation, not necessarily associated with obstruction, is present, 
as in the ileocecal region. Immobility on palpation of the part in- 
volved in an intestinal obstruction is at times of help, though person- 
ally the authors cannot consider it a point of value equal to certain of 
those mentioned. 7 

X-ray Evidence of Small Intestinal Obstruction—The particular 
direct evidence indicating small] intestinal obstruction is apparent on 
the plate and in much less measure roentgenoscopically, by intestinal 
outlines indicating dilatation and a peculiar herringbone or ribbed pat- 
tern resulting from the presence of the valvule conniventes. It is help- 
ful that these markings attributable to the presence of the normal folds 
of the small intestinal mucosa are not developed in nonobstructive cases; 
as their differentiation on the plate seems dependent upon a certain 
thinning of the gut only resulting through a greater degree of dilata- 
tion than occurs in eonditions of nonobstructive distention, as from 
small intestinal hypotonicity. The fact that the valvule conniventes 
decrease in number and degree of development from the second portion 
of the jejunum to the terminal ileum, in which they are absent. is a 
helpful factor in the general localization of the point of the obstruction. 

The degree to which these abnormal forms indieating obstruction are 
apparent on the plate varies naturally with the degree of obstruction 
and resulting dilatation through a wide range from spectacular pictures 
positively recognizable at a glance to less marked, questionable and 
doubtful indications fading into the realm of uncertainty. Multiple 
obstructions are frequently evinced by local puddlings with fluid and 
gas levels at various points throughout the area of the small intestine. 
The nature of the obstructive factor is not revealed by x-ray evidence 
in the small intestine other than as to probabilities. For instance, small 
intestinal obstruction in the region of the ileocecal mechanism without 
palpable findings naturally leads to the presumption of its occurrence 
through an inflammatory exudate secondary to appendicitis, ileal kink, 
and so on. A local palpable mass would suggest the presence of small 
intestinal carcinoma. Palpable findings indicating a general peritoneal 
process or neoplasm lead to the presumption of stenosis, or stenoses, 
attributable to such. 

X-ray Evidence of Colonic Obstruction.—Certain statements have 
been made regarding x-ray evidence of intestinal obstruction in a gen- 
eral way as to the technie of its elicitation and pertaining to its inter- 
pretation that apply to the subject as regards the colon in particular. 
Thus it may be répeated that certain decisive evidence results from 
changes in form and, in less measure, in position of the colon proximal 
to the point of obstruction as well as from actual delay in the pro- 
gression of the barium meal, and that evidence of the latter condition 
while of great help should be interpreted with caution; that best in- 
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formation is often derived through the use of barium enema and its 
failure to progress; and that, the use of laxatives in liquefying the con- 
tent of the colon to the determination of the point of obstruction is 
especially useful in the colon. An observation after a combined fed test 
and barium enema, or after the combination of a fed test, hquefaction 
of feces through a laxative, and a barium enema is especially helpful in 
the instance of the colon. An opinion as to the degree of obstruction 
is a matter of judgment compounded through the consideration of all 
data obtained, and, again repeating, should be carefully correlated with 
clinical findings. In turn the necessity of a summation of the various 
evidences obtained as the result of the x-ray examination alone, such as 
registration of an obstructive point with palpable findings and sugges- 
tive tenderness, must be recalled. 

Certain evidence previously mentioned is especially applicable in the 
instance of colonic obstruction as compared to that of the small intes- 
tine. Thus accumulation of gas proximal to the obstruction point is 
much more definite and valuable in the instance of the colon. The pres- 
ence of hyperperistalsis is a useful and often an exact means of deter- 
mining the presence and locality of an obstruction in the colon, pro- 
vided a laxative has not been taken; however, this is not true in the 
instance of the small intestine. Care in interpretation is especially nec- 
essary in considering the signs of colonic obstruction, more so than in 
the instance of the small intestine, because the diagnostic deductions 
may be carried further in the instance of the colon and consequently 
must be more carefully considered. Pressure artefacts of the colon, as 
by the spine, extra-alimentary tumor and the like, hyperperistalsis 
resulting from the action of laxatives often taken without the examiner’s 
knowledge, and collections of gas due to colonic hypotonicity give 
pseudo defects which require conservative interpretation. 

The various lesions in the colon producing colonic obstruction so 
give evidence not only of their presence and position, but in a consid- 
erable measure a probability as to their nature. Carcinoma of the colon 
gives a contour defect variable and characteristic in its different loca- 
tions. The same applies in scarcely less measure in the instance of those 
exudative reactions secondary to colonic lues. Evidence of colonic stran- 
gulation as by adhesions, hernie, motor paralyses as from general peri- 
tonitis and the like may be suggested by methods reviewed, especially 
by the plate taken without barium ingestion or clysma. Obstruction by 
tuberculous exudate, as in the instance of tuberculous tumors of the 
cecum, gives a picture of obstruction and a contour defect not to be dif- 
ferentiated from that of carcinoma. Local colitis, especially the sec- 
ondary results of ulcerative colitis, gives a picture of usually moderate 
obstruction similar to that occurring in postluetic conditions. Pressure, 
as from extra-alimentary tumors, particularly if the colon be secon- 
darily involved, not infrequently results in a moderate degree of obstruc- 
tion, though such involvement may lead to a confusing nonobstructive 
inhibition of colonic motility, both proximal and distal. Usually, how- 
ever, differential points, especially the lack of an inherent filling defect 
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and the presence of local colonic outlines suggesting extrinsic pres- 
sure, are available. Obstruction following peridiverticulitis is one of 
the common causes of colonic obstruction, usually moderate in 
degree. 


DIVERTICULOSIS OF THE COLON 


Diverticulosis of the colon may occasion partial or even complete 
obstruction. In acute diverticulosis the pus sac may be so large as to 






Fig. 9.—Moperatety MARKED COoLONic OBSTRUCTION PELVIC COLON, RESULT OF 
CaRCINOMA ASSOCIATED WITH AND PROBABLY SECONDARY TO DIVERTICULITIS. 
OPERATIVE CONFIRMATION. 


temporarily obstruct the lumen. The fever, localization of the pain, 
tenderness and finally pus in the feces make the diagnosis obvious in 
the typical cases. Wm. H. Mayo has demonstrated that chronic diver- 
ticulitis may simulate carcinoma so closely that differentiation is impos- 
sible even on the operating table. Moreover, he has shown that carci- 
noma is especially likely to develop on the basis of chronic diverticulitis. 


- CICATRICIAL STRICTURES 657 


In carcinoma the presence of blood in the feces will almost invariably 
occur. In diverticulosis it is absent. Therefore a patient suffering from 
chronic diverticulitis should be kept under observation ; if blood appears 
in the feces malignancy should be strongly suspected (Fig. 9). 
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Fig. 10.—Osstructive CONTRACTURE ProximaL REecTuM AND Prospasity PELVIC 
CoLon, ResuLtt or SECONDARY ConTRacTuRE Dus To Lugs. OPprEraTtIVE Con- 
FIRMATION. 


CICATRICIAL STRICTURES 


The consideration of strictures shall be limited to those formed by 
uleeration of the bowel. The chief causes are tuberculosis, stercoral 
accumulations, syphilis and dysentery ; stricture following typhoid fever 
is exceedingly rare. 

Dysenteric ulcers were formerly regarded as a frequent cause of 
stricture. As a matter of fact but few authentic cases appear in the 
literature. Syphilitic ulcer, common in the rectum, is a rare finding in 
the colon or small intestine. The authors have observed it in several 
cases involving the pelvic colon (Fig. 10). 
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Tuberculous stricture may be single or multiple. The tubereulous 
ulceration is deep, runs transverse to the long axis of the bowel, is fre- 
quently attended with hyperplastic processes that subsequently give rise 
to connective tissue formation. 

Annular contractions develop which may cause partial obstruction 
in both small and large intestine. Complete obstruction rarely, if ever, 
is produced by tuberculous ulceration. 
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Fic. 11.—MuLmpLs Osstrauctions SMALL InTestine Resu_tine From TUBERCULOUS 
PERITONITIS. CHARACTERISTIC ParcHy IrreguuaR PuppLING. OPERATIVE CON- 
FIRMATION. 


In ehronic tuberculous peritonitis, as well as in carcinomatosis, the 
motility of the small intestine is disturbed in a characteristic manner. 
Bands and adhesive processes may be formed which occasion the onset 
of acute obstruction (Fig. 11). 

Compression of the bowel is usually produced by the pressure of 
tumors. Abscesses may occasion obstruction; it is, however, as a rule, 
only partial. The fixed portions of the large intestine are relatively 
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more frequently involved than the small intestine. The adaptability of 
the small intestine and its escape from compression agencies is remark- 
able (Figs. 12 and 13). 

OBSTRUCTION DUE TO MOTOR PARALYSIS OF THE BOWEL 


Obstruction due to motor paralysis may be partial or complete. It 
may occur in conditions not affecting the bowel itself, ¢. g., injuries of 








Fig. 12.-—-Markep CoLonic Stasis Duk ro OsstTrucTiON IN DisTaL TRANSVERSE 
Coton RESULTING FROM ExtTrA-ALIMENTARY TuMoR Pressure, Rena N&o- 
PLASM (7). (Qperative confirmation but origin of tumor not determined.) 


the testicle and ovary, and inflammatory conditions in the inguinal 
regions after pelvic and hemorrhoidal operations, and in renal and 
biliary colic. In any of these conditions a functional paralysis of the 
intestine occurs without any evidence of organic change in the wall of 
the bowel. According to Meltzer’s theory of antagonistic innervation, 
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this paralysis would be explained by the irritation or overstimulation 
of the inhibitory neuromuscular apparatus. 

Toxic conditions occurring in the course of pneumonia, typhoid 
fever, cholera, etc., may act upon the neuromuscular apparatus in the 
same manner as the above-mentioned direct agencies, and produce a 
functional paralysis and consequent obstruction. 
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Fic. 13.—CoLonic OBSTRUCTION RESULTING FROM ExtTra-ALIMENTARY TUMOR PREB- 
SURE AND INVOLVEMENT oF TRANSVERSE CoLON. (Same case as preceding. Plate 
after barium enema.) 


Paralysis of the bowel in organic disease is more common. In acute 
peritonitis complete obstruction quickly results. In the various forms 
of local peritonitis localized segments are involved. In cases of this 
character the resulting paralytic condition of the bowel is caused by 
direct involvement of the wall of the bowel in the infectious process as 
well as the effect of this condition on the nervous apparatus that con- 
trols peristalsis (Fig. 138A). 
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OBSTRUCTION DUE TO FOREIGN BODIES 


Obstruction due to gall-stones may occur in any part of the small 
intestine; the most common location is in the lower ileum. The symp- 
toms are those of acute obstruction. Fruit stones, masses of intestinal 
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Fig. 13A.—MArkKED SMALL INTESTINAL OBSTRUCTION AS THE RESULT or ILEUS SEc- 
ONDARY TO EXTENSIVE MILIARY ABDOMINAL POSTOPERATIVE CARCINOMATOSIS, 
Primary LESION IN ILEAC COLON. PLATE SHows Fuivip LEVELS RESULT oF 
MarKeED STASIS IN SMALL INTESTINE. PLATE TAKEN WHILE STANDING. OPERA- 
TIVE CONFIRMATION. 


parasites, hair-balls, masses of bismuth, salol and chalk may form the 
nucleus for an obstructive mass, the fecal matter accumulating about 
the foreign body. 

Intestinal concretions per se may cause partial or complete obstruc- 
tion of the eolon. The fecal mass may reach an enormous size. At 
times it is channeled in such a manner that diarrhea is produced. In 
cases of this character the symptoms develop slowly; in fact the patient 
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may be so free from discomfort that the mass is discovered during a 
routine examination. A patient who came under the authors’ observa- 
tion suffered from an ulcer involving the anal sphincter to such a degree 
that he refrained from defecation for a period of six months’ time. The 
entire colon was filled with a hard fecal mass which required surgical 
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Fie. 14.—Prorounp Coutonic Stasis SECONDARY TO PURULENT DisTaL COLITIS AND 
DovusTLESS PROTECTIVE INHIBITION. PLATE SEVEN DAYS AFTER INGESTION OF 
Barium. No PROGRESSION aT ANY Time Beyonp Spuenic Furxure. Taree 
Days LATerR Arrer a LAXATIVE ENTIRE Barium EvacuateD INDICATING NO 
ORGANIC OBSTRUCTION. 


removal. Yet he presented no symptoms of obstruction and reluctantly 
consented to the operation. His urine showed only a slight trace of 
indican. This case is of interest in illustrating the degree of tolerance 
of some individual colons for the retention of fecal masses. As a rule 
the patient develops symptoms, such as headache, vertigo, nausea, ano- 
rexia and lassitude. If the mass forms in the cecum, symptoms of acute 
obstruction may finally occur. 
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OBSTRUCTION DUE TO CONSTIPATION 


Chronic constipation produces partial obstruction to the fecal cur- 
rent. It is often severe enough to affect the motility of the entire diges- 
tive apparatus. Fecal stasis develops in the redundant atonie colonic 
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Fig. 15.—MopERATE OBSTRUCTION TERMINAL ILEUM OF APPENDICULAB ORIGIN, 
OPERATIVE CONFIRMATION. 


loops. Stasis in the colon may be caused by inflammatory conditions in 
the rectum and lower pelvic colon. One of the authors’ cases of pus 
infection in the rectum and pelvic colon showed a fecal retention in the 
transverse colon of one week’s duration (Fig. 14). 

Accumulations of fecal matter in various parts of the colon also 
occur as a result of inflammatory conditions outside of the colon, such 
as chronic appendicitis, gall-bladder infections, ete. 

The inflammatory or adhesive processes about the cecum forming 
after attacks of appendicitis are of great interest in the production of 
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fecal stasis. In the great majority of these cases the appendix has rup- 
tured and the resulting localized peritonitis has bound down the cecum, 
thereby crippling its motor apparatus. Bands may partially obstruct 
the ileum. The resulting constipation is exceedingly intractable (Figs. 
15, 16 and 17), 
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Fig. 16.—HIGH-GRADE OBSTRUCTION WiTH SECONDARY DILATATION OF SMALL INTEB- 
TINE FOLLOWING ORGANIC OBSTRUCTION. HERE POSTOPERATIVE ADHESIONS ASSO- 
CIATED WITH POSTOPERATIVE HERNIA. HERRINGBONE OR RIBBED PATTERN HERE 
SHOWN CHARACTERISTIC OF SMALL INTESTINAL OBSTRUCTION. OPERATIVE CoN- 
FIRMATION. 


In some of these cases appendectomy alone does not suffice to clear 
up the resultant stasis. Quite frequently we find a stump of the appen- 
dix left in the mass of adhesions. 

Inflammatory processes resulting from duodenal ulcer and gall- 
bladder perforations may involve the ascending colon and hepatic flexure 
in such a manner as to cause obstinate constipation. In cases of this 
character the resultant inflammatory process is not sufficient to cause 
any obstruction of the bowel by bands or adhesions, The disturbance 
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in motility is largely inhibitory in character. This is particularly true 
in cases where the stump of an appendix has been left as mentioned 
(Fig. 18). n -* | 

Spasmodie contractures involving the iliac colon and rectosigmoid 
apparatus form temporary obstruction of the colon that may be so 
strong as to simulate organic disease of the bowel. The resulting con- 
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. 17.—Prorounp CoLonic Stasis ASSOCIATED WITH INFLAMMATORY EXUDATS 
Invotvinc Cecum. P.Late at 60 Hours wiry sur ONE SuIiacHT DEFECATION IN 
TuHat Prriop. OPERATIVE CONFIRMATION. 


stipation is very obstinate. The stools are fragmentary in character, 
often consisting of small, hard balls. An enema of water produces severe 
pain with but little effect in securing an evacuation. The patient com- 
plains of pain in the lower quadrant. Cathartics accentuate this pain. 
Upon palpation the iliac colon is felt as a hard unyielding cord which 
does not relax. Normally the iliae colon alternately relaxes and con- 
tracts under the palpating fingers. In atonic conditions of the ihac 
colon no contracture can be elicited by palpation. When the contrac- 
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ture is located at the pelvirectal angle or rectosigmoid apparatus, as 
Mayo designates it, the diagnosis ¢an be made only by means of the 
sigmoidoscope. Direct applications of Magnesium sulphate solution are 
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Fig, 18.—CoLonic OsstructTion AssociaTED with Exvupate INVOLVING TERMINAL 
CecuM AND ProximMaL Har or APPEeNDiIx, DistaL HAaLr or APPENDIX REMOVED 
Some Years Previousuy, Proxima Portion Bring Missep In Mass or Ap- 
HESIONS. CASE OF Situs TRANSVERSUS ALSO. OPERATIVE CONFIRMATION. 


of great value in overcoming these contractures. If used systematically 
definite cure can be effected. 

Atonic conditions of the lower colon, particularly those involving 
the iliac and pelvic colons, also produce a form of constipation of so 
severe a character as to produce obstructive symptoms. 


CHAPTER XXIII 


CONSTIPATION, MUCOUS COLITIS, INTESTINAL TOXEMIA, AND 
INTESTINAL STASIS 


By WiiuiamM Gerry Moraan, M.D. 


Constipation, p. 667 :—Definition, p. 667; Etiology, p. 668; Symptoma- 
tology, p. 671; Treatment, p. 672; Prognosis, p. 877. 

Mucous colitis, p. 677:—Treatment, p. 677. 

Intestinal toxemia, p. 680. 

Intestinal stasis, p. 681. 


CONSTIPATION 


Definition. By constipation is understood insufficient fecal evacua- 
tion. This insufficiency may relate to the quantity evacuated or to the 
frequency of evacuation. Modern conditions have established a rule 
of one bowel evacuation daily, which in a large majority of individuals 
occurs after the morning meal. 

Within normal limits there is a variability in the number of bowel 
evacuations. A small percentage of people have habitually two or three 
evacuations daily all their lives, while occasionally an individual is met 
with who has habitually a bowel evacuation every other day or every 
third day. In every other respect these individuals show no abnormality ; 
therefore we are forced to look on this variability as physiological. On 
the other hand, not infrequently the number of evacuations may remain 
normal but the quantity may be diminished so that the bowels are not 
completely evacuated and stagnation of feces oecurs. 

When bowel movements occur less frequently than once in three 
days, or more frequently than two or three times in one day, the condi- 
tion must be considered as pathological. The quantity of feces varies to 
a great extent, depending upon the character of the diet, but in normal 
individuals it ranges from 100 to 250 grams daily, being greater in 
amount after a vegetable diet, and less after an animal diet. A large 
proportion of the dejecta consists of microdrganisms, the number being: 
estimated at about 100,000,000 per diem. This accounts for the fact that 
during starvation, daily evacuations of considerable quantities of feces 
may take place. The main reservoir of feces is the sigmoid and the upper 
rectum. In some instances, although a bowel evacuation of normal quan- 
tity is expelled daily, yet the duration of time during its progress through 
the colon has been so prolonged (from one to three days) that the feces 
is abnormally dry and hard, in which instance the condition may be 
considered latent constipation. In all individuals once in twenty-four 
hours feces passes out of the sigmoid and upper rectum down into the 
Vol. VIT 867 
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ampulla of the rectum which stimulates a desire for defecation. This 
action is brought about by voluntary relaxation of the sphincter and by 
the pressure of the abdominal walls during deep inspiration. Normally 
the act is accompanied by rather a pleasant sensation, never by dis- 
comfort. 

Etiology.—Habitual constipation is a purely functional disorder in 
probably 85 per cent. of all cases, and in nearly all of these it is an 
acquired condition due largely to faulty habits. There can be little doubt 
but that the tendency of modern life has a powerful influence on in- 
creasing the number of those suffering from constipation. The refine- 
ment in the character of food, the lessened consumption of drinking 
water, the advent of motor vehicles, and the tendency to drift to cities 
where there is lessened bodily exercise, have all contributed to the 
development of constipation. 

Formerly this condition was largely confined to the female, but lately 
quite as many men as women suffer from torpid bowels. In point of fact, 
a smaller percentage of women in general at the present time suffer from 
habitual constipation than was the case ten or twenty years ago. This 
has come about through reforms in dress and increased outdoor activities, 
the latter of which induces the drinking of more water and the eating of 
more food. Formerly pregnancy almost always resulted in chronic con- 
stipation, but of late better care during pregnancy and after has largely 
prevented this condition. Again with more advanced sociological edu- 
cation, women are emancipated from a sense of false modesty, and at- 
tend to the calls of nature at the proper time. The repeated failure to 
obey the desire to defecate by blunting the sensibility of the terminal 
nerves of the sigmoid and rectum, is a fruitful and a common cause of 
constipation. Anemia and chlorosis, and the too long-continued use 
of highly stimulating and irritating substances, such as bran, shredded 
wheat, figs and the like, are also causative agents in blunting the terminal 
nerves of the gut. These in addition have a tendency to set up an in- 
tractable catarrhal process. Other causes acting in the same way are 
excessive habitual use of tobacco and alcoholic beverages. The habit of 
reading at toilet, which at first may scem beneficial, has a tendency to 
lessen sensitiveness of the rectal nerves, and leads to prolonged sitting 
at stool, with engorgement of the local venous circulation, and the 
development of hemorrhoids. Irregularity in the time of going to stool 
is a frequent cause of beginning chronic constipation. 

Perhaps the best special division of constipation is offered by Einhorn, 
who divides the cases into three groups: (1) Constipation due to a 
retarded intestinal peristalsis (atony of the bowel) ; (2) constipation due 
to a spasmodic contraction of certain portions of the gut (enterospasm, 
spastic constipation) ; and (3) constipation depending upon abnormal 
conditions of other organs. 

Until the advent of roentgen rays, Group 1 was considered to com- 
prise by far the majority of the cases. At the present time we know 
that spastic constipation is much more frequent. Constipation due to 
atony usually oecurs in the young, and begins most often as the result of 
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habitual neglect to respond to the call of nature giving rise to irregular 
bowel habit, which later gradually drifts into habitual constipation. In 
atonic constipation, the cecum is the part of the colon most frequently 
effected, and in the majority of cases it is the seat of more or less pro- 
nounced fecal stasis. Less frequently the sigmoid is atonic, dilated and 
the seat of stasis, and the site of a pronounced catarrhal process, which 
is difficult to cure. Exhaustion of the general nervous system, through 
its effect in decreasing intestinal secretion and lessening muscular power, 
is responsible for many cases of this group. Chronic constipation is 
found pretty generally distributed in all walks of life, no one class being 
more subject to it than another, as was formerly the case. 

Constipation due to spasmodic contraction of different portions of 
the intestines was recognized by Einhorn in 1889, long before the advent 
of the roentgen ray studies of the alimentary tract. This spasmodic con- 
traction affects usually both the circular and longitudinal fibers of the 
bowel, is of variable duration and at times may almost entirely occlude 
the lumen of the gut, thus producing temporary partial stenosis. 

The exciting causes for this spasm are localized hypersensitive areas 
in the mucous membrane lining the gut. These hypersensitive areas 
are irritated by unsuitable food, or are overstimulated by the normal 
fecal content, thereby causing a spasmodic contraction of the gut at that 
point. The underlying causes for the development of these hypersensi- 
tive areas are those conditions which produce a lowered tone of the ner- 
vous system, such as neurasthenia, chlorosis, certain nutritional diseases 
in those individuals who are overworked and at the same time subjected 
to severe mental strain, as well as certain disease involving the spinal 
meninges, the pons and medulla oblongata. A very pronounced type of 
this condition is seen in persons suffering from chronic lead poisoning. 

Spasmodic contraction of the bowels sometimes involves the small 
gut, but in the case under consideration the colon is chiefly concerned. 
Any portion of the colon from the sigmoid to the rectum may be the 
site of this spasmodic contraction, which usually is limited to a small 
segment of the gut; rarely the entire colon may be in spasm. A not 
infrequent and usually overlooked cause for constipation is spasm of 
the sphincter ani. The mucous membrane of the anus is hypersensitive 
from one cause or another, which prevents voluntary relaxation at the 
time of defecation, thus retarding the passage of the feces. In the early 
stages of this type of constipation, the unexpelled fecal matter is re- 
turned from the rectum to the sigmoid. This produces stasis and later on 
dilation of the gut which results in habitual constipation. In these cases 
a cure is readily effected by proper treatment directed to the anus. 

ConstTiPaTION DEPENDING UPON D1sEasEs oF OTHER Organs.—Among 
the many diseases which are accompanied by more or less chronic consti- 
pation are hyperthyroidism and hypopituitarism, and diseases of the 
lungs, heart, liver, and kidneys. In these diseases constipation is brought 
about by engorgement of the portal circulation and hyperemia of the in- 
testinal mucosa. Diabetes mellitus is almost invariably accompanied by 
obstinate constipation, due to the polyuria which drains the system of 
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water and leaves the feces in a dry condition, as well as to the character 
of the diet which is largely restricted to animal foods. Nearly all of the 
febrile diseases are accompanied by acute constipation which in a certain 
percentage of cases leaves the individual in a state of chronic constipa- 
tion. Diseases in which there is profound disturbance of the central ner- 
vous system are usually accompanied by constipation. This is due either 
to irritation of the nerves controlling the centers of defecation, or to 
diminished sensibility of the terminal nerves supplying the intestines, 
so that they fail to respond to the normal stimuli. Chief among these are 
ulcer, cancer, atony, hyperchlorhydria and catarrhal conditions, as well 
as ischochymia and a certain definite group of achylia gastrica cases. 
Constipation in these cases may be due to the character of the chyme 
which influences the quality and quantity of the various intestinal 
secretions. 

Further causes for constipation are tumors obstructing the lumen, 
either within or without the bowel, adjacent organs pressing upon the 
bowels causing partial stenosis of the intestines, and adhesions of the 
bowel, or of the bowel to the peritoneum. Other frequent causes of con- 
stipation are: Visceroptosis with angulation of the gut at one point or 
another ; chronic appendicitis ; diseases of the gall-bladder, either through 
changes in the bile itself or by interference with the flow of bile into the 
intestine; and catarrh of the small intestines. Although ulcers of the 
small intestines are associated with constipation, ulcers of the large bowel 
are usually accompanied by diarrhea, with the exception of dysenteric 
ulcers, which in the majority of cases produce constipation. Ileal re- 
gurgitation is almost invariably accompanied by constipation. 

There are two predominant predisposing causes of constipation: 
First, the character and quantity of food, and the amount of physical 
exercise; second, repeated neglect of the call of nature, and repeated 
suppression of the desire for defecation. During the past decade there 
has been a growing tendency toward refinement of food, which has 
brought about a lessened fecal residue, thus reducing the size of the 
bolus with consequent lessening of its stimulating effect upon the bowel. 
The largely increased consumption of sugar is without doubt a con- 
siderable factor in the widespread prevalence of constipation. 

The lack of exercise at the present time is not as frequent a cause 
of constipation as it was in the past. An increasing number of people 
are seeking outdoor exercise in one form or another and more attention 
is being paid to affording those living in cities opportunity for such 
exercise than heretofore. Too prolonged exercise causing fatigue results 
in constipation: for this reason caution should be used in recommending 
excessive amounts of exercise to those leading sedentary lives. 

The widespread use of cathartics, if continued over a considerable 
length of time, will produce constipation by rendering the bowel insen- 
sitive to the normal stimuli. Often as the result of some acute illness, 
the bowel becomes temporarily sluggish. If left alone the constipation 
will spontaneously disappear, and the bowel actions become regular and 
normal. Yet in eagerness to overcome the condition cathartics are fre- 
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quently too readily resorted to, with the result that habitual constipation 
is established. 

The fear of intestinal auto-intoxication leads many to turn to the use 
of purgative drugs, than which at the present time there is no more 
widespread fetish. Without actual disease of the mucosa, focal retention 
cannot cause intestinal auto-intoxication, and result in the recognized 
symptom complex of that disorder. It has been recognized for genera- 
tions that the healthy colon mucosa is impervious to toxic substances. 
In our efforts to overcome constipation we are apt to lose sight of thi; 
fact, and order for these individuals cathartics, coarse food, and hard 
medicaments which have the effect of destroying the natural defences 
to those harmful substances. 

Symptomatology.— Chronic constipation in which there is no injury 
of the mucosa of the colon or rectum does not in the majority of cases 
produce any subjective symptoms. Since in many instances the mucous 
membrane is the seat of chronic inflammatory changes, continued con- 
stipation produces such subjective symptoms as a feeling of distention 
and pressure in the abdomen, passing of flatus, borborygmi, and ab- 
dominal pyrosis. At times colicky pains of more or less severity are 
experienced, especially in those persons in whom the feces becomes dry 
and hard. The abdomen is uniformly distended or the distention may 
be localized in one portion or another, more frequently in the cecal and 
sigmoid regions. 

Among the gastric symptoms which may be present are loss of appe- 
tite, fullness after meals, bad taste in the mouth, coated tongue, belching, 
pyrosis and mild nausea. In addition to the foregoing there may be a 
feeling of despondency, mild vertigo, fullness in the head, insomnia, 
headache, palpitation of the heart with irregularity of the heart action; 
if the constipation is severe, diarrhea alternating with constipation may 
eventuate. In rare instances, if the fecal matter is dry and hard and 
retained for a considerable length of time, severe catarrhal inflammation 
may be set up and may even result in the formation of ulcers, local peri- 
tonitis and perforation of the intestines. 

One of the most serious symptoms which may develop in chronic con- 
stipation is fecal colic. These cases present intense colicky pains which 
are due to the effort of the intestines to expel the hardened fecal matter. 
These pains usually begin at some point along the course of the colon, 
are more or less intermittent and are often accompanied by localized 
points of tenderness. The pains usually disappear with the evacuation 
of the bowels. Passing of flatus gives temporary relief but the pains 
reappear to permanently subside only after a thorough bowel evacuation. 
Colicky pains are met with only in case of constipation of the spastic 
type, and may occur even though incomplete daily bowel evacuations 
have occurred. In these cases there are almost invariably considerable 
accumulations of fecal matter in the form of small hard balls similar to 
goat dung. Often these balls may be felt through the abdominal walls, 
and even seen in enema solutions which have been passed. The majority 
of these cases terminate by spontaneous evacuation, the fecal matter being 
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in smal] hard masses covered with mucus. In a small percentage of 
cases the constipation results in an acute attack of diarrhea, which is 
due to irritation of the intestinal mucosa by the hardened fecal matter. 
In some cases there is no attempt on the part of the gut to spontaneous 
evacuation, so that some artificial aid is necessary, such as enemas or 
cathartics. 

Constipation may produce a very mild catarrhal process in the bowels, 
or on the other hand it may result in definite anatomical lesions such 
as stercoral ulcers, localized peritonitis, or in rare instances, even in 
perforation of the intestines. In very rare cases in weakened and 
emaciated individuals, especially in the aged, total paralysis of the 
intestines may occur with fatal termination. 

Fecal tumors are not infrequent in cases of chronic constipation. 
The cecum, the rectum and the sigmoid flexure of the colon are the most 
frequent sites for these tumors. Such tumors may vary in size up to 
several pounds in weight and as a rule are easily recognized. Such large 
fecal accumulations necessarily produce more or less dilatation of the 
colon, which at times remains as permanent diverticuli. In these cases 
the patient frequently has what appears to be normal daily evacuations. 
The fecal tumors also drag down and cause displacements of the colon. 

In some cases of chronic constipation attacks occur in which there is 
an elevation of temperature accompanied by colicky pains of a more 
severe type. The fever and pains subside almost immediately after 
thorough evacuation by means of enemas, leaving behind a localized spot 
of tenderness which persists for some days. In rare instances there is a 
moderate leukocytosis which also subsides pari passu with the pain and 
fever. In these cases it is reasonable to suppose that there is a mild 
localized peritonitis at the point of spasm of the gut. 

The stools of those suffering from constipation vary in character and 
size within wide limits, ranging all the way from the goat dung and 
pencil stools of spastic constipation to large round masses the size of 
an orange. In atonic constipation these masses often have to be removed 
by the finger or with a scoop; at times this causes laceration of the anal 
tissue. 

Treatment.—Persons who have an habitual bowel movement every 
day or every second day or every third and yet are in perfect health, 
should be left alone. <A one-sided diet should be avoided, inasmuch as 
exclusion of vegetables, fruits, starchy food and fats tends to produce 
constipation. Cathartics should not be administered in slight temporary 
disturbances of digestion, but nature should be permitted to take her 
course even though the bowels should not move for several days. If left 
alone, spontaneous bowel evacuation will take place. 

Constipation is‘ best avoided by regularity in time of going to stool, 
by outdoor exercise, by the consumption of a normal amount of drinking 
water, as well as by regularity in the time of eating and sleeping. Allay- 
ing the patient’s anxiety to have a movement is of the very greatest 
importance in the cure of constipation. He should be taught not to 
worry if the bowels fail to act for several days. ‘At the same time he 
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should be instructed that such omission will produce no harmful results. 
This method of itself will prove effectual in many cases. In the meantime, 
however, dietetic and hygienic measures should be instituted and the pa- 
tient advised to go to stool at a regular time, preferably after the morning 
meal, He should be told not to strain and to remain at stool not longer 
than five minutes. If the attempt is unsuccessful, he should wait until 
the following morning. Often the drinking of 6 or 8 ounces of cold 
water immediately before going to stool will produce good results. 

Diet is of the utmost importance in the treatment of constipation. 
The diet should consist of those foods which increase peristalsis and 
stimulate biliary and intestinal secretion, and should exclude substances 
inhibiting such action. It is important that the patient drink one-half 
pint of water with meals, which should be sipped between mouthfuls or 
drunk at the close of the meal, 

The diet for spastic constipation should differ from that given in 
other forms of constipation. Rough and overstimulating foods should be 
rigidly excluded. These foods include bran, shredded wheat, whole wheat 
bread, prune spins, raspberries, strawberries, dates, figs, blackberries, 
nuts, etc., as well as cabbage, spinach, Brussels sprouts, and the like. 
The diet in these cases should consist of bland bulky foods, such as white 
breads, rice, grits, farina, macaroni, oatmeal, eggs (always soft cooked), 
most kinds of fresh fish, all meats except fresh pork, stewed rhubarb, 
pears, apples, pineapple, bananas, grapes, oranges, Avrocado pears, 
strained cranberries, prunes put through a sieve, watermelon, jel- 
lies, honey in the eomb (the comb itself to be eaten), lemonade, orange- 
ade, peaches, fresh asparagus tips, stewed celery, string beans, baked 
egg plant, carrots, cymlings, fresh tender green peas, squash, beets, 
stewed cucumbers, small white onions, white and sweet potatoes; among 
the fats, butter, olive oil, cream, cream cheese and cottage cheese; and 
simple desserts, preference being given to those sweetened with honey. 

In atonic constipation the following foods may be eaten in addition 
to those suggested for spastic constipation: whole wheat, all cooked 
cereals, rye and Graham bread, raw chopped cabbage, turnip tops, cauli- 
flower, Brussels sprouts, salads made from tender lettuce, endive or 
romaine with any of the fruits or vegetables allowed; all kinds of berries 
except blackberries and blueberries; and a limited amount of cider, 
buttermilk, sour milk, fermented milk and carbonated waters. 

The following should be avoided in all forms of constipation: tea, 
coffee, cocoa, blackberries, blueberries, old cheese, salt meats, salt fish, 
Spices, condiments of every sort, liquors, red wine and ginger ale. 

MECHANOTHERAPY.—In a large proportion of eases of constipation 
mechanical measures are not necessary. In those of sedentary habits or 
those who are debilitated or suffer from visceroptosis, some form of 
mechanical means is often of aid in overcoming constipation. Such 
measures serve to build up the musculature of the bowel, as well as of the 

_abdominal walls. Massage is the method most frequently employed, but 
since it is contra-indicated in spastic constipation, its use should be con- 
fined to the atonic type. Massage should always be administered by one 
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akilled in the method, otherwise harm may result therefrom. The dura- 
tion of the treatment may be from five to fifteen minutes once daily for 
several weeks, and gradually discontinued, but never abruptly termin- 
ated. Where a skilled masseur is not available, the patient may be 
taught automassage which in some cases may be applied with benefit. 
The cannon ball method introduced by Sahli may be tried. This consists 
of rolling a cannon ball, weighing from three to five pounds and covered 
with flannel, along the course of the colon, from the right iliac fossa to 
the left, and repeated from thirty to sixty times every morning upon 
rising. 

Gymnastic exercises which develop the muscles of the abdomen are 
of the greatest benefit. Among these are horseback riding, tennis, golf, 
basketball, boxing, rowing, fencing and baseball. Straightaway walk- 
ing is seldom of benefit as is shown by the prevalence of constipation 
among letter carriers and those of kindred occupations. For the great 
majority who cannot take one or other of these forms of exercise, some 
systematic scheme of home calisthenics should be arranged. Perhaps the 
best of those recommended is the set arranged by Tlloway and published 
in his book many years ago. These exercises should be performed on 
arising in‘the morning and continued daily for many months. In all 
forms of exercise, moderation is necessary, and in case of excessive sweat- 
ing an added amount of water must be drunk to make up for the loss 
of body fluids. 

Electricity is valueless except in atonic constipation, and even in 
these cases its usefulness is limited. The faradic current is most gener- 
ally employed. For specific direction as to its application, recourse 
should be had to one or other of the text books on electrotherapy. 

Hydrotherapy is sometimes a useful adjunct to other measures, but 
its successful application is necessarily for the most part confined to 
hospitals or sanitariums. The alternating hot and fan douche of Charot, 
if correctly applied, relaxes the spasms of the gut in spastic constipation, 
whereas the cold jet of Hackel is recommended as an aid in atony of 
the bowel. Cold sitz-baths as well as the Priessnitz bandage are useful 
in certain cases of the spastic type. 

In the treatment of chrconic constipation it is not advisable to use in- 
jections of irritating solutions, or those which have the effeet of pro- 
ducing undue dryness of the mucosa, such as soap, glycerin, vinegar, 
epsom salts and the like. Such solutions if ever to be used should be 
reserved for acute constipation. The same is true of the continued use 
of water alone or water with the addition of salt or soda. The best of 
all fluids to be used in enemas is the purest quality of olive oil which 
may be injected in rather large quantities, a pint or a pint and a half in 
the early morning and retained for some hours, or 4 to 8 ounces should 
be injected at bedtime to be retained all night. On the following morn- 
ing, as a rule, the oil is passed by itself and followed soon after by the 
feces. These injections should be given every night or every alternate 
night until a cure is effected. This form of injections is specially 
adapted for the relief of spastic constipation. 
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When the constipation is accompanied by more or less marked 
eatarrhal inflammation, the addition of a small quantity of ichthyol:in 
proportion of from one-half to one teaspoonful of pure ichthyol to six 
ounces of olive oil is beneficial. Another bland and effectual enema is 
a decoction of flaxseed. Two ounces of flaxseed are added to two quarts 
of cold water and boiled for ten minutes, strained and cvoled to body 
temperature. To this is added one-half teaspoonful of fluid extract of 
hydrastis, and a quart of the solution is injected into the bowel and 
allowed to remain from fifteen minutes to two hours. The solution which 
the author has found to be most uniformly useful is argyrol in tepid 
water in proportion of 4 grams (61.73 grains) to 1500 e.c. This solu- 
tion is especially beneficial in the spastic type. For simple cleansing a 
solution of tepid water containing sodium bicarbonate and witch hazel 
is advised. And still another simple means, one especially adapted to 
those cases in which there is catarrhal proctitis, is the Insertion at bed- 
time of an iodoresorcinsulphonate of bismuth suppository, or any other 
of similar composition. This is allowed to remain all night; on the 
following morning another suppository is inserted and allowed to re- 
main until after breakfast at which time a bowel movement follows. In- 
cidentally, this form of treatment has a tendency to relieve engorgement 
of the hemorrhoidal vessels and also spasm of the sphincter ani. All 
the foregoing methods may be continued for a considerable length of 
time if necessary without harmful results. In cases where there is 
chronic proctitis, injections of one pint of cold water containing 10 
or 15 drops of tincture of iodin are helpful. The use of boric acid and 
similar medicaments applied directly to the rectum is not advisable in 
chronic constipation. 

In the majority of cases of chronic constipation purgatives are not 
required and frequently defeat the ultimate object for which they are 
given, that is, a permanent cure. In some cases, however, mild laxa- 
tives‘are required temporarily ; seldom, if ever, are drastic purges advis- 
able in uncomplicated chronic constipation. | 

In the spastic form one of the antispasmodic drugs such as bella- 
donna, valerian, lupulin, and sumbul is useful, especially when com- 
bined with the use of one or other of the lenitive enemas. | 

In the atonic form, in addition to a diet, giving an excess of ballast 
agar-agar or agar impregnated with small doses of phenolphthalein is 
useful. More rarely, and for a very limited period, agar combined with 
cascara, rhubarb or aloes may be indicated. The author has obtained 
the best results by giving the agar at bedtime; it is to be taken dry 
and washed down with cold water. Administered in this way it is some- 
what more effectual than when mixed with food or soaked in water, as 
1s more generally advised. 

Where the use of cathartic remedies appears to be unavoidable, the 
mildest forms should be chosen and administered in progressively de- 
creasing doses. Among the many purgatives recommended are aloes, 
cascara, rhubarb, compound licorice powder, podophyllin, magnesium 
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ealta, senna and the saline mineral waters. One of the most useful com- 
binations in simple habitual constipation is that suggested by Hinhorn: 


Pulveris radicis rhei 

Magnesie uste 

Sodii bicarbonatis ...........0.e000. 44 20 grams (308.64 grains) 
M. Ft. charte. D. ad scatulam. 
Sig.—One teaspoonful two or three times a day. 


The widely used aloes, belladonna and strychnin pill is a very effi- 
cient remedy. Another effective combination suggested by Einhorn is: 


BR 
Podophyllin: 444 ssuicrsaw ise ieee sees 0.3 gram (4.65 grains) 
Extracti physostigmatis 
Extracti nucis voice .........0..e00085 4a 0.5 gram (7.716 grains) 


M,. Fiant cum extracti et pulveria glycyrrhize q.s. pilulas No. xxx. 
Sig.—One pill twice daily. 


Where cascara sagrada is to be used, the fluid extract should be 
chosen. The most efficient method of administration is to give from 5 
to 20 drops in 2 ounces of cold water before meals, three times a day, 
and gradually reduce each dose. Mineral waters, when resorted to, 
should be taken in the early morning on an empty stomach and must not 
be continued for longer than two or three consecutive weeks. A useful 
pill suggested by Kemp for cases in which constipation is accompanied 
by more or less anemia is: 


BR 
BIAUG’s OU) a6 sos Gaceisaanacdecan teense 0.3824 gram ( 5 grains) 
AIO: 6 pec wees hee oa eee ewes 0.032 gram (% grain) 
M, Ft. pillula No, 1. 
Sig.—One pill after meals three times daily. 


Constipation of pregnancy should be relieved by mild cathartics 
rather than by the use of enemas. Perhaps the most useful are ecascara 
sagrada, and compound licorice powder administered at night. In these 
cases care should be exercised not to produce liquid stools. In constipa- 
tion due to spasm of the sphincter ani, gradual or rapid dilation may 
be resorted to; this is often all that is required to effect a cure of the 
constipation. 

Acute constipation may be due to complete obstruction of the in- 
testinal tract, to paresis of the intestine, or it may accompany one or the 
other of the acute febrile diseases. Perhaps the most common cause is 
acute appendicitis. In these cases an accurate diagnosis is necessary 
with active measures for relief of the underlying disease. 

In fecal tumors or fecal impaction purgatives are contra-indicated 
until a large part of the fecal accumulation has been softened or has 
been removed by copious injections of solutions of soda or of olive oil and 
glycerin, or water with glycerin. At times it may be necessary to resort 
to solutions of water containing ox gall and water. In impactions in the 
rectum, it is sometimes necessary to break up the fecal masses with the 
finger or some instrument such as the scoop; in doing this great care 
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should be used not to injure the bowel. After the fecal masses have been 
reduced to a size capable of being expelled, doses of castor oil, or castor 
oil and glycerin in combination with suitable doses of laudanum and 
belladonna may be administered. 

In fecal fever a correct diagnosis as to the cause of the condition is 
imperative. As a rule it is associated with spastic constipation and the 
treatment advised for the latter will relieve the fever and the localized 
peritonitis which usually accompanies it. If stercoral ulcers are present, 
they will require appropriate treatment for their cure. 

Prognosis.—A favorable outcome may be looked for in the majority 
of cases of constipation, regardless of age and duration of the disease. 


MUCOUS COLITIS 


Mucous colitis is a disease of the intestine in which mucus is passed 
either alone or with the feces in jelly-like masses or in the form of tough 
pseudo-membrane resembling tapeworm, and sometimes as a complete 
cast of the bowel. These membranes and casts consist of true mucus, 
fibrin never being found in them. 

The subjective symptoms accompanying mucous colitis range all the 
way from the slight, more or less transient distress and tenderness along 
the course of the colon, with slight mucous discharges on the one hand, to 
the severe attacks with fever and abdominal pains and distress, and with 
copious mucous discharges from the bowels. The symptom complex may 
be so misleading as to confuse the diagnosis unless the stools are care- 
fully examined. When this is done, it becomes simple. 

There are two forms of mucous colitis, one in which there is pain 
along the course of the colon with tendency to diarrhea, and the second in 
which the patient is constipated and has more or less copious discharges 
of mucus and severe pain amounting at times to colic. This class al- 
ways occurs in nervous individuals. Clinically it is not always possible 
to make this sharp distinction, since not infrequently in mucous colitis 
there is constipation alternating with diarrhea which does not readily 
yield to treatment. | 

Treatment.—To be successful treatment of mucous colitis must have 
a twofold object: first, to heal the bowel; and second, to relieve the 
underlying nervous disorder. 

The first or local treatment must protect the mucosa from further 
irritation and promote healing of the inflamed membrane. The first ob- 
ject is attained through a carefully arranged diet, and by the use of 
colonic irrigations, and enemas of pure olive oil from which the fatty 
acids have been removed. The sale mineral waters, castor oil, and 
other drastic purges are rarely, if ever, called for, and usually increase 
the patient’s suffering. When laxatives are necessary, only the milder 
ones should be selected, and they should always be combined with efficient 
antispasmodics such as belladonna, sumbul, or valerian and should not 
be continued longer than is imperative. 
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The abdominal pain and distress in the majority of patients can: be 
relieved by rest in bed, hot fomentations to the abdomen or the appli- 
eation of the modified Priessnits bandage. In more severe attacks the 
addition of a suppository contaiming veronal, 5 grains (0.324 gram), 
with aqueous extract of belladonna, ¥% grain (0.0108 gram) ; one supposi- 
tory in twelve hours will usually allay the pain and render the use of 
opium or its derivatives unnecessary, and does not have‘a constipating 
effect. 

Irritating residue must be rigorously excluded from the diet of these 
patients. This does not preclude anticonstipating diets. -The.so-called 
b.b. dietary of our local hospitals consists of very bland but bulky foods 
with ample ballast, but which does not irritate the mucosa, and is suffi- 
cient to stimulate the muscular fibers of the gut. The following is sug- 
gested as a type of a diet suitable to uncomplicated cases of mucous 
colitis : 


7 a. M. (in bed), 8 ounces of cold water to which has been added % of a tea- 
spoonful of table salt; or 6 ounces of Vichy Celestines taken at body temperature. 
' 7:15 a. M., abdominal gymnastics followed by a cold towel bath. This bath con- 
sists of rubbing the body briskly with a rough Turkish towel wrung out of cold 
water, then drying with a rough dry towel. This bath should be taken with the 
patient in standing warm water. 

8:00 a. M., breakfast, juice of an orange or of one-half of a grapefruit without 
sugar; a dish of farina or cream of wheat both to be. boiled four hours and eaten 
with cream but no sugar; one or two eggs soft cooked; breakfast bacon broiled but 
not hard or crisp; cold white bread or rolls or muffins, made from: white flour-or 
from white flour with Graham flour which has been sifted to remove the bran; a 
generous amount of butter and bee’s honey in the comb, the comb to be eaten as 
well; and a glass of water. 

1 p. M., beef, mutton, lamb, chicken, turkey, squab, quail, capon, guinea, sweet- 
breads, and ham (meats may be cooked any way except fried,, but they must be 
tender); white potatoes baked or mashed, or macaroni thoroughly cooked; stewed 
celery, tips of fresh asparagus, string beans, fresh green peas, baked egg plant, 
stewed carrots, squash, cymlings, fresh cucumbers boiled, boiled young onions, 
French artichokes, breads with butter, baked or stewed apples or baked pears, or 
baked or stewed peaches, baked bananas, Avocado pears, grapes if the skins and 
seeds are carefully rejected, grapefruit and oranges, 

6:30 P.M., some good soup without grease or spices or condiments; otherwise 
the meal should consist of foods suggested for midday meal; fresh fish may be 
substituted for meat once a day if desired. 


The foregoing diet is suitable for the most severe cases of. mucous 
colitis. The author does not agree with those writers who include from 
the start moderate irritating foods, and advise progressively increasing 
them in the course of treatment. He is more inclined to increase, the 
amounts of the bulky but bland elements of the dietary. 

Colonic irrigations, if properly carried out, are indispensable ih the 
treatment of mucous colitis. The washing out of thé excess of mucus 
and decomposed intestinal detritus is of importance, principally in ordér 
that the healing medicaments contained in the solution may come into 
more intimate contact with the mucosa. In the course of'more than ten 
years’ practice the solution which has proven of the greatést: valtte-to the 
author is varying strength of argyrol in water ‘at‘a temperature‘ of'94°'P, 
(34.44°C.). These enemas are given preferably“in the evenitig tr-at bed- 
time in order that the patient may have a longer: rest-thereafter:’' The 
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only correct method of administering colonic irrigations is as follows: 
The patient is placed upon his back with the hips slightly elevated and the 
solution is allowed to run into the bowel slowly from a glass or enamel 
irrigative receptacle placed about 18 inches above the level of the body. 
When two-thirds of the solution has passed in, gentle succussion palpa- 
tion is practiced along the course of the colon from the left iliac region, 
which facilitates the onward flow of the solution and brings it into more 
intimate contact with the mucous membrane. The solution should be 
retained from five to fifteen minutes according to the hypersensibility of 
the bowel. The soft rubber rectal and colon tubes are no longer used, 
glass irrigating points 4 inches long being all that is required. This 
treatment should be persisted in daily for from ten days to five weeks. 
In a certain percentage of cases, some time during tlie course of treat- 
ment, probably as soon as the tendency to spastic contraction of the 
colon is overcome, morning daily stools will occur independent of the irri- 
gation. When this occurs, the irrigations are gradually discontinued. If 
constipation persists after the disappearance of the excess of mucus from 
the stools and the tendency to spastic contraction of the colon ceases, re- 
course may be had to enemas of olive oil or to agar administered by 
mouth or it may be necessary to employ both these measures. Olive oil 
enemas of from 4 to 8 ounces are given at bedtime and are to be re- 
tained all night. Where difficulty is experienced in retaining the oil a 
hypnotic to induce sleep may be given. The oil is expelled in the early 
morning and is followed later by a stool. The best method for the ad- 
ministration of agar has been given in the section on Constipation. 

When mucous colitis is not accomplished by spastic contraction of the 
colon, the mucous membrane may be healed and the constipation relieved 
by the addition of ichthyol to the olive oil, in proportion of 30 to 60 
drops to 6 ounces of olive oil. 

Solutions of soda, salt and boric acid are inadvisable as they have a 
tendency to produce irritation and undue dryness of the mucous mem- 
brane. The application of electricity either cataneously or by enema has 
not proven of sufficient benefit to warrant the continuance of its use, 

The treatment of these cases by the continued administration of 
salines and castor oil by mouth, and the use of intestinal antiseptics has 
not proven successful in the author’s experience. 

The field of usefulness of drug administration by mouth is limited 
to those usually employed for the relief of the anemia which usually 
accompanies mucous colitis. In these cases, the administration of iron 
and arsenic is necessary. The more modern and perhaps the best method 
of administration is by daily hypodermic injections. 

The neurasthenic symptoms which often occur in mucous colitis re- 
quire treatment appropriate for this condition. 

A permanent cure may be hoped for only where a normal action of the 
bowels is established and maintained throughout life. As pointed out by 
Musser: ‘‘A bowel movement cannot be considered normal if laxative: 
of any sort, massage, injections, suppositories, or any other artificial 
means are used to promote bowel evacuation.”’ 
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At the present time it is rarely necessary to resort to surgical inter- 
vention for the cure of mucous colitis. Formerly there were many 
writers who advocated appendicostomy as an avenuc for irrigation of 
the colon from above. For a time this had considerable vogue for the 
treatment of amebic dysentery, as well as for mucous colitis. A later 
procedure which fortunately was followed but for a brief period was 
eolotomy and ceecotomy by which an attempt was made to put the colon 
at complete rest. The author sees no rational basis for either of these 
surgical measures and never resorts to them. 


INTESTINAL TOXEMIA 


Auto-intoxication or true intestinal toxemia, if there is such a dis- 
ease, is of very rare occurrence. On the other hand, the symptom com- 
plex—headaches, sleepiness, weakness, mental hebetude, early fatigue, 
nervousness, mental depression, insomnia, loss of appetite, ete.—ocecur 
constantly in the daily routine of every busy practitioner. 

The author believes that Alvarez is correct in his assumption that 
these symptoms are not toxic, but are pressure symptoms due to distention 
of the colon with irritation of the mucosa by the fecal accumulation. An 
additional fact which must be recognized is the individual’s mental atti- 
tude to constipation. For generations people have been taught to rega~< 
constipation as the underlying cause for most of the ills of the body ant 
so exaggerate the symptoms which they have. No convincing proof ha: 
been offered to show the relation between the symptom complex of aut»- 
intoxication and the absorption of toxic substances from the bowels. 

Many writers on auto-intoxication base their belief on the fact tha’ 
these symptoms are relieved instantly when the bowels are evacuated. 
It is difficult to understand how such prompt relief could be obtained by 
such means in systemic conditions, and the author wishes to go so far 
as to say that it is impossible. That such relief does take place after a 
bowel evacuation in the majority of individuals suffering from this svmp- 
tom complex is without question. This relief can be explained only on 
Alvarez’ assumption. 

Absorption of toxic substances from the small gut seldom if ever 
oceurs, as stasis in that part of the intestinal tract is rare and is of 
short duration. Inasmuch as it is well known that absorption from the 
bowel can take place only in the presence of liquid contents, and since 
the feces begins to harden in the ascending colon, the only place where 
absorption might take place would be in the cecum. It is a well-recog- 
nized fact that the cecum is very rarely the seat of chronic inflammation, 
as occurs so frequently in the distal portions of the colon; hence, one 
of the necessary factors, namely, a diseased mucosa, is absent. 

The treatment for this class of cases is the same as the treatment for 
mucous colitis or chronic constipation, being followed according to the 
predominating symptoms as outlined in previous sections. 
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INTESTINAL STASIS 


Intestinal stasis is an abnormal accumulation of intestinal contents 
in some portion of the gut. This condition is brought about through 
delayed progress, and is due to inhibition of the nerves supplying both 
the longitudinal and circular fibers, resulting in the slowing of the 
intestinal stream, and in a weakening of the musculature with more or 
less dilation at that point. 

The diagnosis is made chiefly by the roentgen ray studies. 

Stasis rarely occurs in the duodenum, more commonly in the cecum 
and sigmoid, and occasionally in the ptosed transverse colon. 

Intestinal stasis must be considered as a symptom rather than as a 
disease entity. It may be due to or an accompaniment of any of the 
many pathological conditions which interfere with the enervation of the 
gut, or it may be due to delay in the transmission of the intestinal con- 
tents onward. The most common causes are adhesions about the duo- 
denum, chronic appendix with adhesions, dilated or mobile cecum, enter- 
optosis, adhesions about the gall-bladder, chronic constipation and gen- 
eral debility affecting the nervous system. 
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Definition—The term diarrhea implies a lessened consistency, and 
usually an increased frequency of the stools. While the increased fre- 
quency need not necessarily indicate the presence of diarrhea alone (as 
is observed, for example, in the condition known as fragmentary consti- 
pation in which numerous solid stools may be present during the day), 
yet this affection always implies a lessened consistency. On the other 
hand this decrease in consistency need not be extremely marked, for, even 
though but a few soft stools containing mucus, pus, or blood are noted in 
a day, the term diarrhea may be appropriately applied. As a rule there 
is a combination of both conditions at hand. 

Etiology.—Since the term diarrhea is applied only as a symptom 
denoting the passage of liquid stools, it not only embodies those forms 
due to disease of the gastro-intestinal tract, but it is also indicative of 
those varieties which are due to conditions arising outside of this tract, 
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cuch as one frequently observes in toxic states as well as in functional dis- 
turbances of the nervous system. 

Usually diarrheic movements are caused by stimulation of the bowels 
due to increased peristalsis which may be encountered both in the small 
and large intestine. This may occur even though there be no pathological 
change in the wall of the bowel itself. 

Stimulation of the bowel by irritating substances may cause the fluid 
contents to be rapidly carried into the colon, preventing absorption in the 
small intestine or causing increased transudation of the water from the 
blood into the bowel with increased production of fluid or mucus, Stimu- 
lation with peristalsis may also be induced by influences affecting the 
central nervous system, such as emotion or increased excitability of the 
nerves of the intestine itself. On the other hand, increase in peristaltic 
movements with the production of diarrhea may be caused by lesions in 
the bowel itself, such as inflammatory changes, ulcerations, growths or 
obstructions, Not infrequently a number of these factors acting together 
are responsible for the increased peristalsis. 

While the factors noted are frequently the cause of a diarrhea, diar- 
rhea itself when prolonged and intense may lead to the production of 
serious complications; Through the lowering of the general resistance 
of the body, secondary infections of a more or less severe type may take 
place, producing such grave complications as septic pneumonia, perito- 
nitis, or ulceration of the bowel with adhesions. 

In studying the etiology of diarrhea it is important to determine the 
intestinal site of this disturbance, and to note whether the intestinal 
peristalsis of the small intestine is increased with that of the large bowel. 

In diarrhea originating in the small intestine there is an acid reaction 
of the stools, which contain many poorly digested food particles; the 
mucus is intimately mixed, with the feces, and unreduced bile pigment is 
noted. In diarrhea originating in the large intestine, the stools are 
usually alkaline in reaction and are well digested; the mucus is free 
and the bile is reduced. 

Diarrheas may be divided into acute and chronic forms. 


ACUTE DIARRHEA 


Etiology.—Acute diarrhea is usually secondary to a gastro-intestinal 
catarrh which may be induced by improper food, intoxications and infec- 
tious diseases. Nervous influences may cause frequent bowel evacuations 
without inducing catarrhal conditions, the diarrhea resulting from cen- 
tral or reflex stimulations. | 

DiarrHEeA Dus ro Improper Foop.—Indiscretions in diet are very 
often followed by diarrhea which is the result of an acute gastro-enteritis. 
The food may be coarse, improperly prepared, insufficiently masticated, 
taken in too large quantities or ingested either too hot or too cold. 
Food poisoning from tainted meat, sausage, milk or fish, spoiled 
vegetables and food infected with various microdrganisms are usually 
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accompanied by severe and violent diarrhea. Foods of this character 
contain at times toxic materials known as ptomains. 

DiaRRBEA FROM INTOXICATION OTHER THAN Foops.—This condition 
may be produced by poisons or medicaments. Some of the drugs that 
produce intestinal irritation when taken over a long period of time are: 
Mercury and arsenical preparations, even when given hypodermically ; 
and drastic purges, such as jalap, senna, podophyllin, ete. Poisons such 
as phosphorus, mineral acids, alkalies and corrosive sublimate may also 
cause acute diarrhea when taken internally. 

DiarRHea IN AcuTE Inrectious Diszases.—Acute infectious diseases 
such as typhoid, measles, cholera, influenza and pneumonia are fre- 
quently associated with diarrhea. In these cases it is secondary to the 
general infection present, and the resultant gastro-enteritis. The specific 
infections such as dysentery, cholera, and typhoid need not be con- 
sidered here as these are fully discussed elsewhere. 

DirarkHeA FROM Nervous INFLUENCES.—This type of diarrhea origi- 
nates either from excessive stimulation of the nerves governing peri- 
stalsis (the motor function) or from the trangudation of serous material 
into the intestinal canal (secretory function), produced by nervous in- 
fluences. In some cases both factors may be concerned. Numerous 
watery actions may occur following some emotion such as fright or shock. 

Symptomatology.—The symptoms depend largely upon the etiological 
factors and the intensity of the catarrhal condition produced. The stools 
are frequent and watery, contain mucus and undigested food; there is 
diffuse abdominal pain, lack of appetite, malaise and weakness. If there 
is an associated acute gastritis, nausea and vomiting may overshadow the 
intestinal condition. In the severe cases, albuminuria and fever are 
present, and the profuse diarrhea may induce an alarming state of weak- 
ness in the young as well as in those advanced in years. 

The usual feature of a nervous diarrhea is its sudden onset and 
equally characteristic is its usually rapid termination. This condition 
may occur in the nervous as well as in individuals in normal health 
when overworked or under a strain as, for instance, in students pre- 
paring for examinations. The stools in this condition vary in appear- 
ance and number. There may be few or many watery thin actions a day 
with a small amount of mucus and perhaps some undigested food par- 
ticles. 

Treatment.—The principle of treating this condition lies in the re- 
moval of the offending material and resting the affected organ, thereby 
restoring normal function. An initial purgative is usually indicated 
and in the absence of nausea, castor oil or a saline laxative is most 
efficacious. In the presence of an associated acute gastritis in which 
nausea is a prominent symptom, it is best to give calomel, in 14 grain 
(.0162 gram) doses, with soda at half-hour intervals for six or eight 
doses, to be followed later by a saline purge. 

Pain may be controlled by hot applications such as stupes of various 
forms and hot water bags. Astringents and opiates are interdicted until 
the intestinal canal has been thoroughly evacuated. Rest in bed and 
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abstinence from food for twelve to twenty-four hours is helpful: ‘The 
diet should consist of warm broth, cocoa, tea, well-cooked cereals, such as 
rice, cream of wheat and oatmeal. Milk-is not well borne in these: cases, 
at least not in the first few days. Nausea may be allayed: by cracked ice, 
creosote, lime water, etc. Paregoric in dram doses (3.9 grains), bismuth 
subcarbonate or subnitrate, in 10 to 30 grain doses (.65 to 1.95 gram), 
alone or in combination, can be given every two or three hours until the 
diarrhea is checked. Should constipation ensue, enemata will be better 
than purgatives, although mineral oil can be utilized with safety. The 
diet can be gradually increased after the first day or two, with the addi- 
tion of toast, gruel, soups, soft eggs, chicken, and baked potato; this:will, 
of course, depend upon the progress of the patient. The diet must:be 
carefully observed for a week or two after the acute attacks, as relapses 
due to dietary indiscretions are apt to occur. By earelessness in ‘the 
management this condition may be converted into chronic enterocolitis. 

In cases of acute diarrhea in patients of advanced years it is well 
to use as stimulants small doses of whisky or brandy along with hot ap- 
plications; paregoric should also be given in small doses when necessary, 
and enemata used in preference to purgatives. 

In the severe forms of gastro-enteritis, known as cholera morbus, sup- 
porting measures such as hot applications to the abdomen and extremities, 
stimulants in the form of alcohol and the hypodermic administration of 
morphin are especially indicated. Starch and opium enemata, contain- 
ing from 25 to 30 drops of laudanum, may be used to check the diarrhea 
if the vomiting persists. The treatment as outlined above may be fol- 
lowed after the vomiting and purging cease. 


CHRONIC DIARRHEA 


Etiology.—It is rather difficult to arrange a satisfactory classification 
of the different varieties of chronic diarrhea. This is in part due to the 
fact that with improved methods of investigation the etiology of hitherto 
undetermined forms is gradually being made clear, necessitating fre- 
quent changes in classification. The difficulty is further increased in 
that there are still certain varieties the etiology of which has not yet 
been satisfactorily explained. 

A great number of etiological factors have been noted in the produc- 
tion of chronic diarrhea and at times several causes may combine in an 
individual instance; thus the diarrhea accompanying achylia gastrica is 
not uncommonly associated with some forms of chronic colitis. Arranged 
according to the etiology, chronic diarrhea may be due to disturbances 
of the stomach, paticreas, liver and intestine, or to affections of various 
organs outside of the gastro-intestinal tract. | 

The authors have drawn up the following classification of chronic 
diarrhea based as far as possible on the etiology of this affection: 


(1) Disturbance of gastric function—achylia gastrica. 
(2) Disturbance of the pancreatic functions, 
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(a) Deficiency or absence of pancreatic ferments. 
(b) Cancer of the pancreas. 
(c) Cysts of the pancreas. 
(83) Disturbed liver function. 
(4) Chronic enterocolitis. 
(5) Ulcerative colitis, sigmoiditis and proctitis. 
(a) Entamebice. 
(6) Bacillary. 
(c) Tuberculous. 
(d) Syphilitic. 
(e) Carcinomatous. 
(f) Follicular. 
(6) Mucous colitis. 
(7) Simple colonic infections. 
(8) Intestinal obstruction and stasis. 
(9) Chronie appendicitis. 
(10) Diverticulitis, involving the sigmoid and rectum, polyposis of 
the colon. 
(11) Lesions of the brain and spinal cord. 
(12) Disturbance of the glands of internal secretion. 
(a) Pancreas. 
(6) Suprarenal. 
(c) Thyroid, 
(13) Cardiorenal disturbances. 
(14) Diseases associated with disturbed metabolism. 
(15) Following operative procedures on the gastro-intestinal tract. 
(a) Cholecystectomy. 
(6) Gastro-enterostomy. 
(c) Pyloroplasty. 
(d) Appendectomy. 
(e) Resection of bowel. 
(16) Nervous influences, such as anxiety and excitement. 


Diarrhea Due to Achylia Gastrica.—Chronic diarrhea is not infre- 
quently due to achylia gastrica, though this condition may even occur as 
a result of a mere diminution of the gastric secretion, such as one fre- 
quently observes in cases of chronic gastritis. On the other hand it is 
important to note that only about 30 per cent. of patients affected with 
achylia present diarrhea, a large proportion being associated with con- 
stipation. The factors leading to the production of diarrhea in these 
cases have been variously explained. It has been maintained that due 
to the lack of digestion in the stomach caused by the absence of hydro- 
chloric acid and diminished pepsin secretion, undigested food is quickly 
thrown into the bowel and by acting as a mechanical irritant may lead 
to the production of frequent and liquid stools. 

By means of the Schmidt diet test it has been definitely ascertained 
that the appearance of undigested connective tissue fibers in the stools 
is indicative of poor gastric digestion. This test is ordinarily positive in 


688 DIARRHEA 


gastrogenous diarrhea, indicating that the frequent passage of large 
quantities of connective tissue, especially following the ingestion of 
raw meat, is sufficient to stimulate the intestinal mucosa to such a 
degree as to produce liquid stools. In addition the coarse connective 
tissue remains permit fermentative and putrefactive changes, caused by 
the growth of various forms of microérganisms and thus lead to infections 
and inflammation in the intestines with an increased frequency in the 
evacuations. 

Finally on account of the absence of hydrochloric acid (and this acid 
is known to stimulate pancreatic activity) the activity of the pancreatic 
secretion is impaired ; this may also result in the production of intestinal 
fermentation accompanied by diarrhea. 

SymMptToMaToLogy.—In the early period of this affection the symptoms 
are usually very indefinite, there being but occasional mild attacks of 
diarrhea; however, in some forms the onset is extremely acute, accom- 
panied frequently with signs of infection. In many instances there is an 
intermittence in the occurrence of the diarrhea with periods of well-being 
often extending over days or weeks. The diarrhea, however, soon becomes 
more frequent until it may be almost constant. In some instances it is, 
as Vanderhoof has pointed out, of the morning type, most of the stools 
occurring before noon. Finally, the intestinal mucosa is involved, lead- 
ing to inflammation of both the small and large bowel. During this entire 
period gastric symptoms may be absent or so insignificant that they 
may be entirely overlooked. Usually there is some discomfort in the 
abdomen which is frequently found distended; relief is usually afforded 
by bowel evacuations. 

The number of stools varies from a few to many a day. They are 
yellow in appearance, foul smelling, and contain undigested food re- 
mains, mueus and even blood in protracted cases. The Schmidt diet test 
reveals undigested connective tissue. 

Diagnosis.—This is finally confirmed by means of a fractional gas- 
tric analysis which usually reveals an entire absence of free hydrochloric 
acid, during the entire period of digestion, ¢.e., a true achylia. 

TREATMENT.—The treatment of the diarrhea due to achylia gastrica is 
mainly dietetic. Inasmuch as there is an absence of gastric secretion the 
food should be administered in a thoroughly comminuted form, making 
as little demand as possible upon the gastric digestion. 

Although it is necessary to greatly restrict the diet, sufficient nourish- 
ment must be taken, inasmuch as many patients with this affection lose 
flesh rapidly and are much undernourished, Since raw connective tissue 
ean be digested only by the gastric secretion and not by the intestinal 
juices, raw and smoked meat must be interdicted. The blood should be 
given largely in the liquid and semisolid form. Of the liquids, broths 
are especially beneficial. Vegetables are best taken in the purée form 
after removal of the cellulose. Beans and peas are to be recommended 
when mashed and strained, because they contain considerable quantities 
of protein. Potatoes and rice should be taken only when well cooked 
and should be given with milk or broth; stale wheat bread and toast can 
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be eaten with impunity. Eggs are best taken soft boiled, while meats 
are usually badly borne and should be allowed only in smal! quantities 
in the most easily digestible forms; boiled brains, sweetbreads and 
minced chicken are best. Raw oysters and white fish are allowable. Milk 
is quite apt to increase the fermentation in the bowel as well as aggra- 
vate the diarrhea, and is not to be recommended; malted milk and cocoa 
can be taken as substitutes. 

Rest and diet play the most important réle in the treatment of this 
affection, while drugs are only of secondary importance. According to 
the authors’ experience, however, dilute muriatic acid, when prescribed 
in 15-drop doses, three or four times at intervals of fifteen minutes after 
meals, is of great value in the relief of this form of diarrhea. The im- 
mediate relief from this treatment is often most striking. Astringents, 
such as the preparations of bismuth and tannic acid, are useful only 
as a means of temporary relief. 

Diarrhea Due to Disturbances of the Pancreatic Function.—Usually 
in disturbances of the pancreatic function constipation is noted as a 
prominent symptom; at times, however, diarrhea is observed. The 
diarrhea present in achylia gastrica has been attributed partly to a 
coéxisting deficiency in the pancreatic secretion, but no definite proof 
of this statement is as yet at hand. In affections of the pancreas there 
are frequently large irregular stools with alternating constipation and 
diarrhea. On examination of the stools, after a Schmidt test diet, a 
diminution or absence of the ferments, trypsin, steapsin and diastase is 
noted together with the presence of much undigested food. 

The presence of the cellular nuclei in the meat remnants which are 
digested according to Schmidt only by the pancreatic secretion and not 
by the gastric juice, is additional evidence of disturbed pancreatic func- 
tion. The deficient steapsin digestion gives rise to large amounts of 
visible fat in the stools whereas the disturbed amylopsin secretion is noted 
by the presence of undigested starch remains. A deficiency or absence of 
the pancreatic ferments is easily determined hy means of the method 
described by Einhorn with the duodenal tube, and which has furnished 
most satisfactory results in the authors’ hands. The presence of pan- 
creatic ferments in normal quantities is evidence pointing against dis- 
turbed pancreatic function; a constant absence of one of the ferments 
is according to Einhorn indicative of chronic pancreatitis. 

In addition to the characteristic diarrhea the presence of marked 
emaciation, colicky pains, and sugar in the urine further denotes pan- 
ereatic involvement. Prolonged pancreatic disturbance may produce a 
secondary catarrh of the bowel, and therefore induce diarrhea. 

In carcinoma of the pancreas there is frequently a special train of 
symptoms pointing directly to this affection. In the earlier stages of this 
disease, the symptoms referable to disorder of the gastro-intestinal tract 
are manifested. These are especially loss of appetite, nausea, and vomit- 
ing. There is usually constipation, which is rapidly transformed into 
diarrhea. The diarrhea becomes more and more intense, and occa- 
sionally fatty stools are observed. After a longer or shorter period of 
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time jaundice appears, which gradually becomes more and more pro- 
nounced. The urine at times contains sugar; the liver enlarges and 
becomes nodulated, and further evidences of malignancy are noted by 
the cachexia. This affection is of such frequent occurrence that whenever 
a persistent diarrhea is observed in persons over forty years of age, which 
cannot be accounted for by the usual causes, carcinoma of the pancreas 
should be borne in mind. 

In cancer of the pancreas, there is usually a diminution of or an 
absence of the pancreatic ferments in the duodenal contents, and of the 
diastatic ferment in the stools, though at times the presence of all of the 
ferments have been noted. Pancreatic cysts give rise at times to diarrhea 
not only on account of the disease present in the pancreas, but due to 
the pressure on the abdominal organs as well. 

TREATMENT.—The treatment of diarrhea due to disturbed pancreatic 
function should whenever possible be directed toward the cause. Much, 
however, can be accomplished by the regulation of the diet. The fats 
should be greatly restricted. Butter, cream, and oil should be allowed 
only sparingly. Proteins should also be restricted, the meats allowed 
only when scraped or minced, and milk and eggs consumed only in 
moderate amounts. Carbohydrates in the form of cereals, stale wheat 
bread, mashed or baked potatoes, and vegetables in the purée form are 
permissible in liberal amounts. For the treatment of the diarrhea muri- 
atic acid administered in fairly large quantities with pepsin before and 
after meals is helpful and pancreatic preparations serve an excellent pur- 
pose in the relief of this condition. 

Diarrhea in Disturbed Liver Function.—In disturbances of the 
hepatic functions constipation is usually noted, though in a small group 
of cases diarrhea is observed. In cases described as biliousness or ‘‘torpid 
liver,’’ attention to which has again been more recently attracted because 
of the studies made possible by the Lyon method of nonsurgical biliary 
drainage, biliary stasis has been observed in many instances due to infec- 
tion in atonic gall-bladders. These patients are sallow in appearance, 
weak, affected with indigestion and usually with constipation and are 
frequently the subjects of sick headaches and migraine attacks. In a 
certain group of these cases apparently with the identical symptoms the 
constipation is replaced by diarrhea. 

Again in that form of infective jaundice known as Weil’s disease or 
‘*bilious typhoid,’’ together with the symptoms of chills, fever, headaches, 
muscular pain, jaundice, and gastro-intestinal disturbance, diarrhea is 
usually present. 

While constipation is usually observed in active and passive conges- 
tion of the liver, attacks of diarrhea are not uncommon. Diarrhea is 
likewise not unusual in atrophic and hypertrophic cirrhosis of the liver. 

TREATMENT.—The treatment of the diarrhea due to disturbed hepati- 
function must as far as possible be directed to the cause. A restricted 
diet should be insisted on, and calomel administered even though diarrhea 
be present ; after this a simple but carefully regulated diet of protein fats 
and carbohydrates may be allowed. In these affections of the liver in 
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which the liver function is markedly impaired, the fats and carbohydrates 
must be greatly restricted. In many liver affections overeating is apt to 
produce diarrhea and the use of alcohol may cause serious manifestations ; 
the use of alcoholic stimulants should, therefore, be avoided. The foods 
producing an irritating effect on the liver are spices, pickles, peppers, 
mustard, meat broths, and concentrated meat extracts, onions, radishes, 
and horseradish; all of these should be forbidden. In serious liver 
disturbances the diet should usually be limited to broth, diluted or pep- 
tonized milk and buttermilk. ° 

In the form of diarrhea which is due to biliary stasis, it is not un- 
usual to observe by means of carefully ‘conducted biliary drainages ac- 
cording to the Lyon method a rapid change in the appearance and 
strength of the patient, and an improvement in the digestion and diarrhea 
with complete relief in many instances. 

Diarrhea Due to Chronic Intestinal Catarrh—Chronic enterocolitis 
frequently results from an untreated or unhealed acute catarrh. It may 
also be caused by the abuse of laxatives, errors in diet, or it may result 
from various chronic disturbances of the intestine itself as ulcer, tumor. 
etc. In this affection there is usually a persistent diarrhea extending 
over several years with frequent acute attacks associated with pain and 
tenderness over the colon. The stools are usually thin and watery, of- 
fensive and contain considerable mucus, together with blood and pus 
at times. The number of stools vary from 3 or 4 to 8 or 10 a day, 
though there may be periods of relief when the stools may become solid 
and the patient even be constipated. The presence of mucus alone in the 
stools is not sufficient to warrant the diagnosis of catarrhal enterocolitis 
without the presence of the other symptoms already mentioned. 

TREATMENT.—The treatment of catarrhal enterocolitis is usually sat- 
isfactory. Diet and rest play an important réle in this direction. The 
patient should be at rest in bed for a period of several weeks. The diet 
should be both antiputrefactive as well as antifermentative. It should 
be restricted as far as possible to broth, cocoa, eggs, toast with butter, 
minced meats, fish, cereals and puddings. In many instances the admin- 
istration of calcium preparations, together with bismuth or some form 
of tannic acid such as tannigen is of great help in relieving this condi- 
tion. In addition most of these patients do well when treated with irr- 
gations; of these solutions of permanganate of potash, boric acid, and 
gelatin, and instillations of protargol are most valuable. 

Intestinal Fermentative Dyspepsia—In this condition the carbo- 
hydrates are digested imperfectly or not at all. This undigested matter 
undergoes fermentation, becoming acid, and produces gas and gives to 
the stools, which are diarrheic, a putty, foamy like appearance with very 
sour odor. This affection is due, according to Schmidt, to a disability 
of the secretion of the small intestine to digest starches. Symptoms of 
abdominal pain, gurgling, flatulency, and distention are often noted, In 
the putrefactive type diarrhea is produced by special articles of food, 
such as meat, eggs, vegetables and fruit. 

In this condition the stools are liquid and putrid in odor and contain 
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undigested food remains. Intestinal fermentative dyspepsia may be a 
primary disease or it may be secondary to catarrhal affections of the 
intestine or to achylia gastrica. 

Jn the treatment of this disorder the primary affection requires care- 
ful attention. The treatment is largely dietic. In the fermentative 
type a protein and fat diet should ge prescribed until all discomfort 
disappears, after which the carbohydrates may be cautiously allowed. 

In putrefactive forms it is advisable to prescribe the food in a thor- 
oughly comminuted form. Meats and eggs are usually badly borne, and 
should be given cautiously. Milk, gelatin, zweiback and cereals are per- 
missible and vegetables only when mashed and strained. 

Ulcerative Colitis, Sigmoiditis and Proctitis—Ulcerations of the in- 
testines may take their origin as a result of acute or chronic colitis devel- 
ping from infections in abraded areas of the bowel. The infections may 
be due to the colon bacillus, streptococci or staphylococci or to the or- 
ganisms producing dysentery or tuberculosis. Of the ulcerations of the 
colon leading to diarrhea the following are most frequent: entamebic, 
bacillary, tuberculosis, syphilitic and carcinomatous. 

ENTAMEBIC DysENTERY.—The reader is referred to Vol. IV, page 271, 
in which all conditions associated with entamebic dysentery are fully 
described. Since this affection is not an infrequent form of dysentery the 
entameba should be looked for in all cases of chronic diarrheas. These 
organisms are best observed in doubtful cases, in the scrapings obtained 
from ulcerations through the proctoscope. In this affection there are 
frequent evacuations of the bowels, as many as from ten to twenty a 
day, and the stools contain mucus, pus and blood. With the passage of 
these stools the patient is frequently affected with colicky abdominal 
pains often associated with tenesmus. In addition there are fever, ema- 
ciation and exhaustion. For a description of the treatment of this 
affection, see Vol. IV, page 322. 

Bacituaky Dysenrery.—This affection, which is due to the bacilli of 
the dysentery group, is accompanied by frequent movements containing 
blood and mucus; there is noted severe pain and colic in the abdomen, 
and not uncommonly tenesmus due to the involvement of the rectum. 
The diagnosis of this condition is usually difficult. The bacillus dysen- 
terise may occasionally be found in the stools, and when obtained will 
agglutinate with the blood-serum. Whenever amebas cannot be dis- 
covered in the stools this condition must be suspected, and attempts 
should be made to isolate the organism. According to Shiga, this disorder 
is only a subsequent disease in which it is impossible often to isolate the 
dysenteric bacillus. In this condition the feces are found at times mixed 
with mucus and the débris from the ulcerated areas. Most frequently, 
however, the mucus is simply hanging to the feces and is not intimately 
mixed with it. © 

Treatment.—The result of treatment of these cases is not always 
gratifying. Diet plays a most important réle. This should consist mainly 
of boiled milk for a time, followed by cooked cereals, baked potatoes and 
vegetables in the purée form and finally scraped beef. In addition to 
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diet and rest, the best results are obtained by means of irrigations. Of 
the remedies to be utilized for this purpose, silver nitrate solution (1 :500 
to 1:1000), potassium permanganate and tannin are probably the best. 
Frequent lavage of the intestine by means of the duodenal tube with 
Ringer’s solution has been of great service in the authors’ hands. In- 
ternal medication is usually of little help. Of the remedies that may be 
employed bismuth is of some value. In many of these cases occasional 
mild purges are sometimes helpful. Of these castor oil or liquid petro- 
latum oil are to be recommended. 

TuBERCULOUS ULcERATIONS.—Tuberculous ulcerations are exceedingly 
common complications of chronic pulmonary tuberculosis and especially 
frequent as a late manifestation of this disease. This affection is not 
always associated with a persistent diarrhea; alternating constipation and 
diarrhea is not infrequent. Diarrhea is more pronounced when the 
lesions are in the lower bowel. Pain is the most frequent symptom, oc- 
curring usually in the lower abdomen, and it is often most severe before 
the passage of a stool or after taking food. The stools may be very fre- 
quent, and at times may contain small quantities of blood. It is unusual, 
however, to note the passage of large quantities of blood. Mucus in vari- 
able quantities is often admixed with the feces. The finding of tubercle 
bacilli in the stools is of little diagnostic value, for these organisms are 
frequently present in patients affected with pulmonary tuberculosis and 
having these organisms in their sputum. Of great interest are those cases 
of localized tuberculosis occurring about the ileocecal region as well as 
those of tuberculous ulcerative colitis. In the former a definite mass is 
frequently found, resembling a malignant growth. In these cases in 
addition to the paroxysmal pain, diarrhea alternating with constipation 
is observed. In several cases of this condition under the authors’ care, 
operation was performed with gratifying results. 

In the second variety, t.e., of tuberculous ulceration of the colon, 
Brown and Sampson have furnished us with a means of diagnosis through 
the roentgen ray, which has been exceedingly helpful. 

Treatment.—The treatment of the diarrhea observed in intestinal 
tuberculosis is extremely difficult. Diet and rest play a most important 
role in this direction. Normal salt solution irrigations may at times be 
helpful, but sooner or later it may become necessary to administer opium 
by mouth or by bowel. 

SypHiuitic ULCERATIONS.—Syphilitic ulcerations of the small intes- 
tines are rarely observed. The most common lesion of this disease is in 
the rectum. When the affection involves the small intestine, the symp- 
toms are those of an ordinary intestinal ulceration ; that is, persistent and 
painful diarrhea remaining unrelieved by the ordinary treatment. When 
involving the rectum, the picture is so characteristic as to render the 
diagnosis exceedingly simple. The indurated edges of the elevated ulcer 
with the smooth base, together with gradually increasing stenosis, is ordi- 
narily sufficiently characteristic to permit of a diagnosis. The finding of 
a@ positive Wassermann reaction makes the diagnosis even more certain. 
In this affection there is usually diarrhea at hand, though at times the 
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stools may be semisolid, and considerable amounts of mucus are usually 
present and not infrequently shreds of tissues; the appearance of large 
amounts of blood is rather uncommon. 

CarcinomatTous ULceration.—Carcinoma may be observed in almost 
any portion of the colon. It may be found in the rectum, pelvic colon, 
splenic and hepatic flexures, transverse colon, and cecum. Symptoms of 
incomplete obstruction are among the early signs of this affection, and are 
manifested by attacks of colic associated with constipation; soon blood or 
bloody stools oceur, which are at first due to congestion, and finally 
to ulceration. When the disease is in the rectum, there is usually a con- 
stant desire for bowel evacuations often accompanied by a discharge of 
gas with mucosanguineous matter. As the disease advances the con- 
tracted area sometimes ulcerates, and constipation may give rise to a 
marked diarrhea of small watery stools, containing blood and mucus. 

FouuicuLar Utcerations.—This affection is produced as a result of 
infection in the solitary lymphatic follicles of the bowel. These ulcera- 
tions are most frequently observed in the large bowel, sigmoid and rectum 
and are sometimes so slight as to present the appearance of hardly more 
than simple erosions. The stools are extremely profuse and persistent 
and contain small quantities of blood and mucus. The diarrhea is greatly 
increased by even slight errors in diet, and is extremely difficult to control 
by almost any form of treatment. Follicular ulcerations are more com- 
monly observed in children than adults. 

Treatment.—In the treatment of the diarrhea associated with this 
affection, rest and carefully regulated diet are extremely exsential. The 
patient should be placed in bed at rest for a considerable period of time 
on liquid and semisolid food. In many of these cases temporary relief is 
afforded by means of transduodenal lavage with Ringer’s solution. In 
others irrigations through an appendicostomy opening have produced ex- 
cellent results. 

Mucous Colitis—Mucous colitis is such a well-known affection that 
but little new can be said concerning it. There are three theories regard- 
ing the etiology of this disease ; first, that it is entirely a nervous affection 
and that the mucus formed is purely a nervous hypersecretion; second, 
that it is due to a catarrh of the bowel, and thus has invariably an ana- 
tomic basis; and third, that the disease is due both to a nervous irritation 
and to a catarrhal condition. 

Mucous colitis is always associated with evidences of disturbance of 
the autonomic nervous system, and there are present the signs of a vaga- 
tonia. The symptoms ordinarily noted as signs of this condition are fre- 
quent attacks of colicky pains in the abdomen, the expulsion of mucus in 
the form of a membrane, and usually constipation. While constipation 
is ordinarily a prominent symptom, diarrhea is occasionally observed in 
this disease, and may occur during the attacks of colic or when the colic 
has subsided, and when the discharges of mucus and feces have been 
passed into the lower bowel, thereby exciting active peristalsis. The 
liquid movements always contain much mucus in the form of shreds, 
bands or even complete casts of the bowel. In the treatment of the diar- 
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rhea associated with mucous colitis great relief is frequently obtained by 
the use of oil enemata, and the internal administration of benzyl ben- 
zoate in full doses. Transduodenal lavage with Ringer’s solution is 
exceedingly beneficial in many instances. 

Simple Colonic Infections.—Among the infections of the bowel that 
may give rise to persistent diarrhea (not including the amebie and bacil- 
lary forms already referred to) are various other microérganisms and 
parasites that may play an important réle in this connection. Of these 
may be mentioned certain intestinal worms, including tapeworm, hook- 
worm, whipworms, flukeworms, strongyloides and various flagellate para- 
sites including lambia, cercomonas and trichomonas intestinalis and bal- 
lantidium coli. The diagnosis of the diarrheas and dysenteries pro- 
duced by these infections can usually be made by careful examination of 
the stools. 

In a study of the diarrheas due to protozoic infection of the bowel 
Smithies points to a characteristic feature in that there are periods in 
which normal stools alternate with periods of diarrhea and that the 
diarrhea appears often suddenly without any apparent cause. The 
diarrheic stools are evacuated with much gas but without pain. However, 
it is always observed that abdominal pain or discomfort bears no relation 
to the movements. The stools are alkaline, often soft, brown or yellow 
in color, and contain mucus and at times blood. The odor is character- 
istic, being pungent, ammoniacal and putrid. The reader is referred to 
Volume IV, which contains a complete study of these affections and the 
diarrheas produced by these various infections. 

Intestinal Obstruction and Stasis.—In intestinal obstruction consti- 
pation is ordinarily present. However, when the obstruction is incom- 
plete, alternating constipation and diarrhea may be produced, and this 
may develop into constipation with complete blocking of the bowel. In 
association with the diarrhea there is abdominal distention, colic and diffi- 
culty and inability often in expelling gas. The stools are small, liquid, 
offensive and at times contain mucus, As the bowel becomes almost 
completely blocked, dilatation is noted in the area above the obstruction, 
and in consequence the diarrhea is increased inasmuch as liquid stools 
ean alone pass the obstructed area. 

There are three well-marked varieties of intestinal stasis that may give 
rise to persistent diarrhea. In the first form the stasis is due to a dilated 
cecum often in connection with a dilated colon, which is frequently pro- 
lapsed, and which retains its contents for an unusually long period of 
time. On account of the retention, fermentation is produced, which is 
followed by diarrhea. 

In the second form of stasis on account of the prolonged retention, 
the fecal masses are so channeled that the stools pass through in a diar- 
rheal form. In this condition of fecal impaction or coprostasis often 
observed in extremely constipated individuals, periods of diarrhea ac- 
companied with abdominal pain and distention are not uncommon. When 
this irritation due to impaction extends over a long period of time, 
catarrhal conditions of the bowel are not unusual, and in consequence due 
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to the injury to the intestinal mucosa by the scybale and the pressure 
of the impacted stool, ulcerations may occur, which further increase the 
tendeney to diarrhea. . 

In the third form of stasis the diarrhea is due to a spastic condition 
of the bowel giving rise to a frequent expulsion of small round scybale. 
The lower bowel is constantly filled with these masses, which produce an 
irritability of the bowel, and frequent desire for defecation with the pas- 
sage of watery stools, containing mucus. In all of these forms roentgen 
ray, rectal and proctoscopic examinations will quickly clear up the diag- 
nosis. 

Chronic Appendicitis—Although diarrhea is rarely observed as a 
symptom of chronic appendicitis, the authors are convinced that appen- 
dicitis occasionally gives rise to this symptom notwithstanding the fact 
that these forms of diarrhea are usually attributed to other disturbances 
such as colitis or disease of the cecum. This condition occurs most fre- 
quently when the inflamed appendix is plastered against the bowel. In 
one of the authors’ vases the nature of the trouble was revealed by the 
roentgen ray. There were no symptoms definitely relating to the appen- 
dicitis, except the diarrhea. In another case the patient developed an 
acute attack of appendicitis. The appendix was removed, and there were 
no further symptoms. 

Diverticulitis Involving the Sigmoid and Rectum; Polyposis of the 
Colon.—Diverticulitis is associated in its earlier stages with constipation 
in addition to abdominal discomfort and a general distention from gas; 
after a time, however, the constipation not uncommonly alternates with 
diarrhea and the pain becomes localized in the region of the sigmoid, pro- 
ducing the symptoms much like those of appendicitis, but on the left side. 
The diarrhea observed in this affection is of the coprostatic type, that is, 
the lower bowel is filled with hard fecal masses, which produce an irri- 
tability of the bowel, and frequent desire for defecation. On account of 
the prolonged retention the fecal masses may be so channeled that the 
movements pass through in a liquid state. 

Multiple polypi of the colon frequently give rise to severe diarrhea 
and profuse hemorrhages. The movements are watery and usually con- 
tain blood and mucus. When the disease invades the rectum, which is 
not infrequent, the diagnosis may be confirmed by proctoscopic exam- 
ination. 

Lesions of the Brain and Spinal Cord.—In certain affections of the 
brain and spinal cord, involuntary liquid stools occur, due to disturbed 
neuromuscular function of the colon, and more especially the recial 
sphincter. Paralysis of the sphincter may occur in diseases of the 
brain often associated with loss of consciousness. It is also observed at 
times as a result of spinal cord lesions. 

Diarrhea of central origin is frequently noted in cerebral hemorrhage, 
brain tumors, locomotor ataxia and transverse myelitis. The symptoms 
relating to the bowel movements in these conditions vary with the severity: 
of the involvement. The slightest pressure exerted by the patient will 
be followed by the passage of liquid stools; a cough or sneeze may bring 
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about a similar result. In some instances the movements may pass when 
the patient urinates or when he walks; in others he may be unaware of 
the bowel discharge, the stools passing unconsciously in liquid form. 

Disturbances of the Glands of Internal Secretion.—The disturbances 
of the endocrine glands need only be considered here in so far as they are 
concerned in the production of diarrhea. The diarrhea noted in hyper- 
thyroidism has been explained on the basis of a simple hyperperistalsis. 
It is at times observed as an early symptom in this affection before other 
symptoms appear, although it usually occurs as a late manifestation. It 
is quite probable that many cases of so-called nervous diarrhea on careful 
examination will be found to belong to this class. In the pancreatic 
forms, large fatty stools, usually soft, but occasionally diarrheal, aid us 
in reaching a correct diagnosis. In the suprarenal forms the diarrhea 
is due to a disturbance of the internal secretion of this gland producing 
a hyperperistalsis. The intestinal secretion is not ordinarily disturbed in 
this affection, though at times the stools may contain an excess of fat 
and mucus. 

It is quite possible chat sivuianees of the internal secretions may 
provoke changes in the intestinal secretion at times, which in turn may 
form the basis for fermentation and consequent diarrhea, In the treat- 
ment of these forms of diarrhea Kast advises, especially in those due to 
hyperthyroidism, the administration of lukewarm water enemata con- 
taining from 10 to 15 drops of adrenalin; this is said to cause immediate 
cessation of this symptom. 

Diarrhea Due to Cardiorenal Disease.—Diarrhea is frequently ob- 
served in cardiorenal conditions. In myocardial insufficiency due to the 
general passive congestion of the abdominal organs diarrhea is a common 
symptom. Diarrhea of nephritic origin is probably due in the larger pro- 
portion of cases to the excretion into the bowel of irritating toxins, as is 
shown by the fact that the severity of the diarrhea varies with the exacer- 
bations of the nephritic disease. In patients affected with chronic neph- 
ritis extending over a long period of time uremic ulcers have been 
observed in both the small and the large bowel. In some eases of chronic 
nephritis severe and even fatal diarrhea may develop. 

Diarrhea Associated with Disturbed Metabolism.—Diseases asso- 
ciated with disturbed metabolism such as pellagra, sprue and gout are 
often accompanied by diarrhea. 

In pellagra the diarrhea is usually very severe, and is accompanied 
by pain. It may alternate with constipation. The stools are either serous 
or bloody and often contain undigested food elements, especially when 
the gastric and pancreatic secretions are disturbed. In the late stages 
of severe cases, an uncontrollable diarrhea occurs which is a great factor 
in causing loss of strength and weight. In the treatment of the diarrhea 
due to this disease, reat in bed and a diet as nutritious as possible should 
‘be given. Astringents and arsenic, and starch and opium enemata are 
useful in controlling the diarrhea. For a full description of this disease 
see Vol. IX, page 205. 

The diarrhea in sprue is very characteristic. At first it is accom- 
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paniea by pain and tenesmus, the stools being liquid and dark; later the 
movements occur usually in the early part of the day, and are unattended 
by pain or tenesmus. The sprue stool is fatty, copious, frothy and fer- 
mented, light in color and acid in reaction. P. H. Bahr, Brown, Pratt 
and Spooner have found an absence of pancreatic ferments in the stools. 
In addition to the pancreatic insufficiency, ulcerations of the colon may 
also play a part in the causation of the diarrhea, In the treatment in 
addition to rest and the usual dietetic régime satisfactory results have 
been obtained by Brown by means of the internal administration of large 
doses of pancreatin. The reader is referred to Vol. IV, page 173 for a 
complete description of this affection. 

Gout is more frequently accompanied by constipation than diarrhea; 
when loose movements prevail, other gastro-intestinal symptoms may be 
present, such as foul breath, furred tongue, pyrosis, flatulency and ab- 
dominal pain. In addition to the usual treatment of gout, the gastro- 
intestinal manifestations should be treated symptomatically. 

Diarrhea Following Operation on the Gastro-Intestinal Tract.— 
CHOLECYSTECTOMY.—In a small group of instances the operation of 
cholecystectomy is followed by a persistent diarrhea and very rarely this 
condition may even occur after a simple cholecystotomy. In all of these 
cases there is present according to the authors’ experience a diminution 
or absence of pancreatic ferments as is revealed by a fractional analysis 
of the duodenal contents according to the Einhorn method, The exact 
nature of this form of diarrhea is unknown, but it is quite possible that 
it may be due largely to the disturbed pancreatic secretion. According 
to Brown, relief is afforded almost at once in these cases by means of 
pancreatin and lime salts. 

GASTRO-ENTEROSTOMY.—Gastro-enterostomy is not infrequently fol- 
lowed by an intractable diarrhea. This condition may appear almost 
immediately following operation and persists for a considerable length 
of time. The cause of this form of diarrhea has been explained on the 
basis that due to the rapid passage of undigested food into the bowel, me- 
chanical irritation occurs to such a degree as to lead to the production 
of the liquid movements. In some of these cases the activity of the 
pancreatic secretion is impaired which may also result in intestinal fer- 
mentation accompanied by diarrhea. In this condition the stools are fre- 
quent, very watery, and contain many undigested food remnants. Diar- 
rhea following this operation appeared in 8 per cent. of the cases reported 
by Finney and Friedenwald. The authors have found it advisable to 
regulate the diet immediately following this operation, and to continue 
for several months this plan which has proved very satisfactory in their 
hands. 

PYLOROPLASTY.—Like gastro-enterostomy, pyloroplasty is at times fol- 
lowed by diarrhea, however, never of so severe a type as one finds after 
gastro-enterostomy. Diarrhea after operation appeared in 5 per cent. 
of the cases of Finney and Friedenwald, mainly, however, after the first 
week or ten days, and it was frequently due to errors in diet. Inasmuch 
as the operation is performed in most instances upon patients affected 
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with pyloric obstructions which have been troublesome often for as much 
as a year, it is easily understood how on account of the rapid passage 
of the gastric contents through the stomach a weakened intestine may be 
overtaxed and intestinal indigestion and diarrhea be induced. On this 
account, as well as because the stomach has in most instances temporarily 
lost its tone, and inasmuch as in some instance portions of ulcers have 
not been entirely resected, Finney and Friedenwald have found it ad- 
visable to regulate the diet immediately following operation and to con- 
tinue this plan for some time. Since these restrictions have been carried 
out diarrhea has been rarely noted. The diarrheal stools following pylo- 
roplasty present similar characteristics to those following gastro-enter- 
ostomy. 

APPENDECTOMY.—Attention has already been called to the fact that 
in a small group of cases chronic appendicitis is accompanied by diarrhea 
which is overcome by appendectomy. In a smaller group the removal of a 
chronic appendix may produce a similar condition. The cause probably 
lies in some injury to the adjacent bowel occasioned by operation. The 
diarrhea in this condition may be profuse, and may continue on for a 
considerable period of time following the operation. It can usually be 
corrected by means of rest and diet. 

RESECTION OF THE Boweu.—One not uncommonly observes diarrhea 
following bowel resections, the cause of which is not difficult to explain 
if the severe injury inflicted upon the intestines by the operation is taken 
into consideration. The movements may be exceedingly frequent and 
profuse, leading to such intense exhaustion and weakness as to even 
render the condition of the patient alarming. In most instances by 
means of rest, restricted liquid diet and the administration of opiates 
this condition may be overcome. 

Nervous Influences.—By means of examination of the functional ac- 
tivity of the intestine as well as by careful investigation of stools nervous 
diarrhea can now be differentiated from diarrheas due to organic disease. 
These forms of diarrhea have their onset often after severe excitement, 
worry or shock. Nervous diarrhea is produced by increased hypermo- 
tility of the bowel, the stimuli producing this affection being either 
psychic or reflex; or there may be a combination of both forms. The 
psychic variety is produced by worry or shock, while the reflex form 
occurs as a result of bodily stimuli as is noted for example after sudden 
chilling of the body. The onset of this condition is frequently quite 
sudden, associated with a gurgling sensation in the abdomen, while the 
patient is still enjoying good health. The stools are quite liquid in 
character, and are accompanied with but little discomfort in the ab- 
domen. Between the attacks, the patient experiences but little discom- 
fort, and can partake of all varieties of food with impunity. The at- 
tacks recur at shorter or longer intervals, at times so frequently as to 
render the patient extremely weak. In addition nervous and neuras- 
thenic symptoms frequently develop. On examination of the stools no 
abnormal constituents are ordinarily revealed, and there is but little 
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fermentation at hand. On account of the increased hypermotility, undi- 
gested food remnants muy be discovered at times. 

Inasmuch as dietetic measures and the administration of drugs play 
an exceedingly unimportant réle in the relief of these cases attention 
must be directed to other measures. Of these psychotherapy, change of 
scene, cold sponges, and baths exert a far more beneficial effect. The 
diet should not be too greatly restricted and must be directed to a great 
extent to the building-up process. In intractable forms of this affection, 
rest cures, extending over long periods of time (eight or ten weeks), have 
been of great service in the treatment of the authors’ cases. 
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Definition.—Diarrhea is a term used to designate frequent loose 
movements of the bowel. Like vomiting it is asymptom which occurs in 
many diseases and is due to many different causes. 

The term diarrhea covers a multitude of conditions for which there 
is as yet no adequate classification, since the clinical manifestations 
rarely coincide with the bacteriological and pathological findings. A 
classification into simple diarrhea and intoxications and infections seem 
to be simplest and practical. The toxic and infectious diarrhea may be 
described under the headings of acute gastro-enteritis (including cholera 
infantum) and acute ileocolitis. 

Etiology.—The predisposing causes of diarrheas are known but not 
understood. Heat is the first factor; diarrheas are all more frequent 
in warm climates and during hot weather. The sexes are about equally 
affected. Age is a big factor and most of the severe diarrheas occur in 
early childhood, especially during the first two years. Certain children 
are more susceptible and one attack weakens the resistance of the intes- 
tines and thereby predisposes to subsequent attacks. Diarrhea occurs 
most frequently in the children of the poor who live in overcrowded, 
badly ventilated, unclean homes and are not always able to be provided 
with suitable food, clean milk and ice wherewith to preserve it. Diar- 
rheas are frequent in institutions where large groups of children are 
improperly fed and cared for. 

The toxic and infectious diarrheas are associated with the ingestion 
of toxins developed in foods and with various bacteria. Just how much 
is dependent upon each factor in a given case it is impossible to say. 
Comparatively little is known about the toxins which cause diarrhea. 
Of the bacteria somewhat more is known, but our knowledge is far from 
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complete. In some cases specific bacteria are the cause, such as the 
Shiga-Flexner dysentery bacteria, while in others there are various forms 
of streptococci and other organisms. Diarrhea as ordinarily seen is not 
fdue to any specific organism but to mixed infection. This may be taken 
in with the food or may be present in the intestines and started into activ- 
ity by bodily changes brought about in some way with very hot weather. 
Certain cases seem to come from unfit water or ice, some from foods 
other than milk, but the majority of the cases are associated with impure 
milk. The disease may at times be distinctly infectious and be con- 
veyed from one child to another by direct contact, or by the hands of 
the nurses or by flies feeding upon the exposed stools and then walking 
over the nipples of bottles, or getting into uncovered milk. 

The relation of diarrhea to bottle feeding is important. The figures 
vary but it is safe to say that from 95 to 97 per cent. of the cases 
occur in bottle-fed babies, and most of these babies fed on spoiled cow’s 
milk. Green or over-ripe fruit, foods unsuited to the child’s digestion, 
may start a simple acute intestinal indigestion which under.certain not 
very well understood conditions may change to a severe or even fatal 
toxic or infectious diarrhea. Of all the foods, however, dirty impure 
milk is the most frequent cause. 


In the simple diarrhea there is no toxic or infectious material as a 
, cause. In this the causes are: mechanical, such as follows the inges- 
tion of green fruit; medicinal, from laxative drugs; reflex, from nervous 
conditions, resultant from fright, overheating or chilling; and elimina- 
tion, such as may be seen in nephritis. 


Symptomatology.— Acute intestinal indigestion may occur either with 
or without gastric involvement. If the stomach is involved as well 
there will be the characteristic symptoms of gastric indigestion. In 
infants and young children this is a very frequent disorder usually due 
to errors in diet but sometimes caused by exposure to heat or cold. 

The most salient clinical features are pain and diarrhea. If the 
stomach is involved vomiting is the rule, although it may be absent in 
some cases. There is usually distention of the abdomen and almost 
always fever, which in many cases is alarmingly high. The stools are 
inereased in number, the first one usually consisting of normal feces 
but loose, and later the movements are thin, discolored, green or brown, 
and usually have a decidedly objectionable odor. Mixed with the stools 
are particles of undigested food, largely undigested food or fat and 


generally there is a large quantity of mucus and sometimes thin watery 
fluid. 


Diagnosis.—The diagnosis from the infections and intoxications is 
made by the comparative mildness of the attack and its short duration. 
At the outset there is no way to tell what form of diarrhea one is to 
deal with so that if treatment is instituted in the first twenty-four 
hours it should be exactly the same as recommended for the infections 
and intoxications with the exception that the return to the regular diet 
may usually be made quite rapidly. 
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ACUTE GASTRO-ENTERITIS 


Definition and Etiology.—This covers a large group of diarrheas 
seen throughout the year but most frequently in summer. They are 
probably due to a large number of contributing causes with either 
bacteria or bacterial products as the immediate cause of pathogenic 
changes. A very large number of names have been used for this con- 
dition and all sorts of classifications have been attempted but they seem 
to have but little practical value. The most common terms used in 
addition to the one chosen are summer diarrhea, summer complaint, 
acute intestinal intoxication, and cholera infantum. This last term 
perhaps is best limited to a certain small number of cases in which 
the large number of watery stools containing small flakes of epithelium 
suggests the rice water stools of Asiatic cholera; hence the name. The 
predisposing causes are as given at the beginning of this article. 
The disease is chiefly seen in hot weather. Nearly all of the cases and 
deaths are in bottle-fed babies and it is by far the most prevalent 
among the poor and over-crowded and in children under two years 
of age. 

Symptomatology.—The symptoms of the disease usually begin very 
shortly after infection, after the ingestion of food containing toxins, or 
after exposure to extreme heat. In the large majority of cases the onset 
is sudden. The child is taken with an attack of vomiting and with 
diarrhea which begins simultaneously or shortly after. In other cases the 
severe disease may follow some neglected gastric or intestinal indiges- 
tion which after several days or weeks lessens the resistance of the 
intestinal tract and makes way for the establishment of a severe diarrhea. 

VoMITING.—The vomiting may disappear after a few hours or it 
may persist and form one of the most troublesome features of the dis- 
ease. The vomited matter consists usually of milk, sometimes large 
quantities of clear fluid and at other times bile-stained mucus. In 
the severest cases, with paralysis of the bowel, the vomiting may take 
on the character seen in intestinal obstruction and be even fecal in 
character. In the majority of cases vomiting after the first few days is 
not so troublesome and often depends largely upon the amount of care 
used in feeding the child, too much or unsuitable food causing a return 
of the trouble. 

DiargHEA.—The diarrhea is always a marked feature but is ex- 
ceptionally variable. The stools are usually frequent, although occasion- 
ally very severe cases may be seen in which only one or two very bad 
stools are passed in twenty-four hours. If the disease begins suddenly 
the natural intestinal contents are first passed and then large quanti- 
ties of mucus mixed with fecal matter. The stools are usually greenish 
or brownish in color, with a musty odor of mucus and at other times 
with the odor of putrefying flesh. The stools may contain pus and 
blood. Occasionally fair sized hemorrhages may occur but more often 
the blood is limited to streaks or to masses of blood and mucus mixed 
together. The number of stools is not of as much importance as their 
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character, with the exception of the cases in which large fluid stools are 
passed at frequent intervals. In many instances there is a very marked 
chafing of the buttocks and thighs, sometimes this may be so severe as 
to extend through the skin in certain places. 

Loss or WeigHt.—The loss of weight is very great, sometimes 8 to 
10 ounces a day and sometimes very much more than this so that in a 
few days the child’s appearance may change so much that one would no 
longer recognize it. 

TEMPERATURE.—The temperature varies. In some cases there is little 
or no elevation while in others there is hyperpyrexia, sometimes tem- 
peratures of 106°, 107°, or 108° F. (41.1°, 41.6°, or 42.2° C.) being 
noted. These cases with high temperature are attended with very 
marked prostration, the child usually becoming semicomatose or even 
profoundly unconscious. The skin is pale or cyanotic and in many 
instances the child feels cold or clammy to the touch and the mistake 
is made of applying heat. In all diarrhea cases the temperature should 
be taken in the rectum. Children with a very high temperature may die 
from the hyperpyrexia but if hydrotherapy is promptly instituted 
some may recover. The average case runs a more or less irregular fever 
varying from normal or below to 103° or 104° F. (39.4° or 40° C.). 
Usually the temperature and the general condition of the child coin- 
cide, but this is not true of all cases, as many afebrile attacks may be 
of great severity or even fatal, whereas many cases with high prolonged 
temperature may make a pertectly good and often rapid recovery. 
Younger children at the beginning of the attack are usually restless and 
also carry a moderately high temperature. With a hyperpyrexia the 
child quiets down as noted above. 

In many cases, especially if they last several days, the child becomes 
listless and drowsy and does not want to be disturbed; it cries and is 
irritable when it is handled or when attempts are made to feed it or to 
administer medicine. Some infants give evidence of being in severe pain 
and older children often complain of colicky pains in the abdomen. The 
examination of the child shows more or less evidence of a loss of weight. 
There is much gas in the intestine, the abdomen is distended, sometimes 
very tense, but in other cases in which the gas is not a feature the ab- 
domen may be relaxed and assume a more or less boat-shaped character 
as described in tuberculous meningitis. There is often tenderness on 
palpation. 

CHOLERA INFANTUM.—The type of disease known under the name 
of cholera infantum probably has nothing special in its etiology but is 
merely the reaction of a very badly poisoned body. These cases resemble 
in many ways Asiatic cholera and are characterized by a very severe 
toxemia, high fever, frequently hyperpyrexia, severe and continuous 
vomiting, large frequent stools which consist very largely of a fluid 
containing small flakes of epithelium and some mucus, suggesting the 
rice water stools of true cholera. The loss of weight is very great and 
very rapid and the blood of the patient often becomes thickened unless 
water is supplied subcutaneously or by one of the other methods. Most 
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of these cases prove fatal; occasionally one will recover, often when 
least expected. 

Diagnosis.—The diagnosis of acute gastro-enteritis presents but little 
difficulty. The vomiting and frequent stools are self-evident. Whether 
one is dealing with a simple or a toxic diarrhea cannot be definitely 
told at the outset, although one with a large clinical experience can 
frequently surmise the nature of the disease. A diarrhea coming on 
in a child entirely breast-fed with little or no fever, no toxemia, is 
likely to turn out a simple matter although not necessarily so. In the 
simple diarrheas the mere cleaning out of the bowel with twenty-four 
hours’ rest is sufficient to cause the symptoms to subside either largely 
or entirely. An error very frequently made is the over-looking of the 
presence of some disease because there happens to be a diarrhea at the 
same time; but the most common error is the failure to determine a 
pneumonia or one of the acute infections, such as scarlet fever, which 
may occasionally start with loose bowels. 

In severe diarrheas there may be the syndrome suggesting menin- 
gismus, or as some authorities call it, serous meningitis. Meningeal 
symptoms are not infrequent, particularly in the severer forms of the 
disease. They consist very largely of slight rigidity of the neck and a 
slight rigidity of the muscles of the extremities; but this rigidity is 
not of the steel-bar variety seen in true meningitis. The patient’s head 
can usually be flexed if firm pressure is continued for a short time. If 
the fontanel is open it is found to be sunken rather than raised. Some 
of the cases test the diagnostic ability of the physician and in cases of 
doubt a lumbar puncture should always be resorted to. 

Treatment.— PRoPHYLAXIs.—Much can be done in preventing the 
disease by having the child in the fresh air as much as possible, pro- 
tecting it from fatigue or overheating, keeping it clean, cool and com- 
fortable. Another important factor is to see that the child during the 
heated term is given additional water to drink, particularly if the appe- 
tite is not good and the child is not taking sufficient water with the 
fluid foods,—in other words more water and less food during hot weather. 
The removal of the child from a crowded city to the country or to cooler 
climates during the heated term is important but can be applied to but 
few of the population. 

MitK Suprpity.—The chief feature in preventing diarrheas is the 
securing of a pure milk supply, particularly during the heated term. 
It is better to use pasteurized or sterilized milk unless the fresh milk is 
produced under ideal conditions and kept cold from the time it leaves 
the cow until it is consumed by the baby. Inasmuch as this cannot be 
done, particularly by the poorer classes of people, the author is becom- 
ing more and more convinced that diarrheas will be prevented in the 
future by using during the heated term one of the dry milks or milk 
derivatives, instead of fresh milk. Other milks which can be used are 
condensed milk mixtures, and the malted milks if the latter do not cause 
too frequent stools. Cows’ milk which is sold loose should never be 
used for infant feeding. 
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The danger of scurvy is negligible and where condensed milk and 
malted milk are used small amounts of orange juice will act as a pre- 
ventative. In very hot weather a child should be under-fed rather than 
over-fed, and all articles of food of which there can be any question 
whatever are best withheld. 

GENERAL MANAGEMENT.—The general management of cases of diar- 
rhea is important but is somewhat difficult to detail inasmuch as the 
circumstances under which a diarrhea may occur are so varied. Com- 
mon sense must be used in all cases. The general principles are to 
put the child at rest, have it disturbed as little as possible, have as few 
people see it, handle it and talk to it as is possible. In nervous children 
this cannot be too highly insisted upon as many a child is killed by an 
over-anxious family and friends trying to do something. In the treat- 
ment of diarrhea it is always well to remember Locke’s dictum, ‘‘It is 
better to do nothing than to do amiss.’’ The child should be put in the 
coolest room in the house if the disease occurs in summer and if it is 
possible to have it removed from the hot city to a cooler place this is of 
very great advantage. The prompt removal to some of the summer 
homes or hospitals, many of which are to be found within easy reach of 
most large communities, is to be recommended particularly where the 
home surroundings are poor and the nursing apt to be insufficient and 
unintelligent. 

The first thing to do in a case of diarrhea is to empty the stomach 
and bowel and give them rest for at least twenty-four hours, supplying 
in the meantime sufficient fluid, in the form of water by mouth, or in 
severe cases a salt solution as noted below. In severe cases where the 
vomiting is continuous the stomach may be washed out with a 4 per 
cent. solution of sodium bicarbonate. The same treatment may be used 
for the rectum and lower bowel. Castor oil may be given in full doses, 
or, if this is not retained, sodium sulphate in solution flavored with a 
little aromatic elixir or calomel in one-tenth grain (.00648 gram) doses 
every twenty minutes until one grain has been given. If there is evi- 
dence that the gastro-intestinal tract has been thoroughly evacuated, 
these measures are best omitted. 

Dietetics.—The diet in all diarrheas is one of the most important 
parts of the treatment and one of the most difficult. In exclusively 
breast-fed children, after the initial purge, it is usually a good plan 
to give nothing but plain water until the nature of the diarrhea 1s 
apparent. The flow of breast milk can be maintained by the use of a 
breast-pump or by manual expression. In cases where there is no 
vomiting the child may usually be put to the breast for a few moments 
and immediately given either plain water or barley water to make up 
the difference required. If there is vomiting the breast should be with- 
held and nothing given except plain water until the stomach is quiet. 
If the vomiting is severe, washing out of the stomach with a solution of 
bicarbonate of soda, one dram (3.9 grams) to the pint (.57 liter) is to 
be recommended. If the bowel condition becomes normal promptly, the 
breast-feedings may be resumed. It generally is a good plan to give a 
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small amount of water for several days so as to dilute the milk and to 
lessen the amount taken. 

In infants who are partly bottle-fed and partly breast-fed and in 
those entirely bottle-fed it is important to arrange the diet so that it 
will meet the requirements of the case should it turn out to be one of 
the severe variety. This means stopping all nourishment for twenty- 
four hours, giving nothing but plain water or a little thin barley 
water or a little very weak tea. At the end of twenty-four hours, if 
the stomach and bowel have been thoroughly emptied and given a rest 
and there is no vomiting, partly breast-fed child may usually be allowed 
to take breast milk at the usual feeding intervals along with water be- 
fore the feeding, and the nursings may be increased according to the 
condition of the stools. Then barley water or rice water may be used. 
An error which is ordinarily made is to fail to starve the child boldly 
during the first twenty-four hours and the second error is to starve it 
too long. 

The proper feeding in severe diarrheas is a difficult question and 
one about which there is a great deal of difference of opinion. The 
history of the feeding in diarrheal diseases is an interesting though 
somewhat tiresome chapter and all the various food components have 
been praised and condemned many times. The truth of the matter is 
that we do not know sufficient about the feeding of these cases to speak 
very dogmatically concerning them. Many years of experience leads 
one to think that Jacobi was wise when he said that ‘‘some make the 
same mistake over and over again and call it experience.’’ 

There are numerous methods of feeding, some of the most important 
of which will be outlined. The author believes that the only food 
component which should be avoided in all cases is fat. Children with 
diarrhea certainly do better on either fat-free or foods relatively low 
in fat. 

The first thing in the diet of the acute diarrheas is starvation for 
the first twenty-four hours, allowing only water or a small amount of 
weak tea or sometimes a small amount of thin barley or rice gruel. At 
the end of twenty-four hours it is important to begin some sort of 
nourishment in the child providing there is chance of its being retained 
and digested. It should always be remembered that many of the chil- 
dren with diarrhea actually starve to death,—‘‘they die cured.’’ One 
should determine the line of feeding to be tried and if not successful 
a change to some other method should be made. But unless one is 
certain that the method in use is not going to succeed, changes should 
not be made too rapidly. 

In cases in which there is much fermentation and gas, perhaps the 
best method is to use protein milk or one of its modifications. 

The author prefers skimmed milk mixtures to which calolum caselnate has been added 
in the proportion usually of one-third of an ounce (10.87 grams) to a pint (.57 Hter). 
The proportion of skimmed milk may be varied to suit the patient but ordinarily half milk 
and half water with the calcium caseinate added and then boiled five minutes gives a 
satisfactory mixture. It should be stirred constantly while belng heated. If the calcium 
caseinate is dissolved in about one-third of the mixture while cold and the remainder of the 


milk heated and then the cold solution poured into the hot milk and boiled, a smooth mixture 
will result. ‘Chis should be used after the manner of protein milk, that is, start with very 
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small amounts, one dram (8.9 gram) for instance, and double ihe size of the feeding each 
time providing this amount is retained. 


The character of the stools should change to the so-called soap stools 
and when this happens some form of carbohydrate should be added to 
increase the calories in the food. Sugar is usually added beginning at 
one per cent. or dextrimaltose may be used and later barley gruel may 
take the place of the plain water. The protein milk as suggested by 


Finkelstein is made as follows: 
Heat one quart of whole milk to 100° F. (86.66° C.), add four teaspconfuls of essence 
f pepsin, and stir. Then let the mixture stand at 100° F. until the curd has formed, Put 
© mass in a Hnen cloth and strain the whey from the curd. Remove the curd from the 
cloth and press it through a fine sieve two or three times, using a wooden mallet or s ; 


While doing this one pint of water should be added. The precipitate should be very finely 
divided and the mixture should look like milk. 


For those who cannot afford casein milk Reuben suggests the fol- 
lowing : 

Add two junket tablets to a pint of milk. After it has stood for one-half hour strain, 
discard the whey and rub the curd through a fine sieve together with a pint of milk and 
then add enough plain boiled water to make one quart (1.14 liter.) The whole mixture ts 
then brought to a boil with constant stirring and is then ready for use. This has nearly 
the value of casein, but lacks the acidity, a point which does not seem to be essential. 

It should be remembered that protein milk feeding is starvation diet 
and as soon as the stomach and intestinal tract will stand it the food 
should be increased to cover the needs of the child in question. The 
failure to remember this is the cause of many of the late mishaps. If 
the old-fashioned buttermilk, that is the milk left after churning butter, 
can be obtained it is a most useful food either diluted with water or 
with barley water, half and half, and given in the same way as the 
protein milk. 

Another method of feeding is an old Dutch one, for the details of 
which the author is indebted to Dr. H. L. K. Shaw of Albany, N. Y. 
This method sounds astounding but will give good results. It follows: 


Raw milk with the cream left in is generally used although some or all of the cream 
may be removed to advantage in severe diarrhea. It is very important that the milk be 
unheated. The milk is placed in a bowl and is allowed fo stand for twenty-four hours or 
until it is like junket. It is then churned for five minutes. One ogi tablespoonful of 
granulated sugar and flour each are mixed with a little of the churned milk. Then the rest 
of the milk is added and boiled for five or ten minutes, being stirred constantly. If in the 
cooking it appears to be separating, a little more flour is added. This milk is kept in a 
room temperature, not in a refrigerator, and should be made two or three times a week. It 
is given at room temperature without heating. The first feedings should be small and 
diluted with water and after the first day or two the full strength milk may be used. 


Another method of feeding which is much in vogue and which has 
much to recommend it in cases in which there is putrefaction or foul 
stools, or where the child is losing fluid rapidly from the tissues, is the 
use at the beginning of cereal gruels, such as barley gruel or rice gruel. 


It is usually made in the proportion of one level tablespoonful of flour to a pint of 
water. A pinch of salt and enough water to make up the pint is added and the mixture is 
boiled for fifteen minutes. This may be sweetened a little either with saccharin or with 
dextrimaitose. After a day or two the skimmed boiled milk or one of the dry milks may be 
added to this, a level tablespoonful of either of the above being used to four ounces of gruel 
and then increased until it is elther in the proportion of three tablespoonfuls to four ounces 
or in some instances in older children four tablespoonfuls to four ounces. 


Other methods of feeding during the acute stage, particularly in 
those where there is putrefaction, consist of the use of sugar mixtures 
such as one level tablespoonful of dextrimaltose to four ounces of water, 
starting with a teaspoonful or two and increasing the amount if the 


ACUTE GASTRO-ENTERITIS 709 


child bears it well and then eventually adding skimmed boiled milk to 
the mixture. The sweetened condensed milks are sometimes used with 
good results, starting with one teaspoonful to two ounces of boiled 
water and increasing to the strength of one teaspoonful to one ounce of 
boiled water. Malted milk is useful in some instances and may be given 
in the strength of one level teaspoonful to an ounce. 

Nothing in the practice of pediatrics requires such nice judgment 
as the return to the ordinary diet. One with experience will generally 
do it skillfully, but the reasons for making or not making the changes 
are so complex that they defy description. 

MepicinaL Mrasures.—The drug treatment is important but the 
results obtained are often unsatisfactory. Countless drugs have been 
recommended. There are several which have stood the test of time. 

Opium should be discussed first. It is at once a most valuable and 
most dangerous remedy. Opium or its derivatives should never be used 
in diarrhea without considering whether toxic material may be retained 
in the bowel or not. If there is doubt do not give it. In simple diar- 
rheas where there is pain or frequent stools it gives prompt relief. In 
the other forms where there is pain or too frequent stools or straining 
one may give it tentatively, always starting with a minimum dose and 
feeling the way with larger doses. In severe cholera infantum with 
great losses of fluid, morphin sulphate may be administered hypoder- 
matically. The author’s own preference in other cases is codein sul- 
phate or paregoric. If the toxemia becomes more pronounced after using 
such drugs, omit them. It is easy to check a diarrhea with a large dose 
of opium but the child may die from the absorption of retained poison- 
ous material that were better excreted. 

Bismuth preparations may be used. The most effective is bismuth 
subnitrate, but as it is often desirable to give bismuth in connection 
with alkalis it is safer to use the subcarbonate and so avoid the danger 
of nitrite poisoning which may occur from the subnitrates breaking 
down in the presence of an alkali. Bismuth and prepared chalk is the 
frequent combination; five or ten grains (0.324 or 0.65 gram) of the 
chalk is added to each dose. Large doses are best; 5 grains (.3824 gram) 
to a dram (31.10 grams) may be given every two, three, or four hours. 
Twenty to thirty grains (1.3 to 1.95 grams) are usually given at a time, 
More astringent and more powerful as an antiputrefactive agent is 
betanaphthol bismuth which may be given in powders of from 1 to 5 
grains (.065 to .324 gram). 

Tannie acid derivatives such as tannigin or tanalbin may be used 
in from 1 to 5 grain doses in powders. They pass unchanged through 
the stomach and tannic acid is liberated in the alkaline intestinal con- 
tents. When these preparations are being used, there should be no 
alkalis in the food or otherwise lest the tannic acid be set free in the 
stomach and cause vomiting. 
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Fullers’ earth in water with or without astringents and chalk is often 
used. The following prescription has been found of great use by the 
author. 


: BR 
Prepared chalk .i..cisccctissctetecreees S ii (7.8 grams) 
Fuller's @arth on. cc ccs cccsavesssccenas 3 iv (15.50 grams) 
Tincture of Kina ... ccc ee reece acc enneone 3 itt (11.25 c. ce.) 
Ollof amine 2.0... 0 Co ccc ee cece reece tm ili (.18 a c.) 
Water to make 0... eee 5 ii (89 c. c.) 


M. Sig.—Shake well. Teaspoonful every two (or three) hours, 


Cultures or tablets of lactic acid bacilli or the so-called Bulgara bacil- 
lus or bacillus acidophilus have had quite a vogue, the idea being that 
the pathogenic organisms are driven out of the intestine by changing 
the intestinal flora. Sometimes this method gives good results but the 
author rarely uses these agents. 

In persistent diarrhea sometimes the administration of acid, such as 
aromatic sulphuric or hydrochloric acid, gives remarkable results. 

SaLINE INJEcTIONS.—In cases where large quantities of fluid have 
been lost, subcutaneous, intravenous, or intraperitoneal injections of 
normal salt or Ringer’s solution may be used, from 1 to 8 ounces (30 to 
236 ¢.c.) or even more, according to circumstances. 

Intravenous injections may be used when there is need of haste in 
getting fluid into the body. In small infants the femoral vein may be 
used, or if the fontanel is open the superior longitudinal sinus. This is 
from 2 to 5 mm. under the skin and is wider and deeper posteriorly. 

In intraperitoneal injection the skin and subcutaneous tissue are 
picked up between the thumb and forefinger and the needle introduced 
in an upward direction through the abdominal wall. The midline just 
below the umbilicus may be chosen. Do not enter a distended bladder. 
The warm solution may be run in from an infusion bottle; from 100 to 
250 ¢.c. in young children and from 300 to 400 e.c. in older children 
may be given every twelve to twenty-four hours, if necessary. 

Prognosis.—The outlook in cases of diarrhea is important. Most of 
the cases and most of the fatalities occur in bottle-fed babies under two 
years of age, and in considering the first two years a greater proportion 
is seen in the first year. The prognosis is based upon the surroundings 
and the care which the child will receive, on the physical condition of 
the child itself, and on whether the diarrhea is a simple or a toxic one, 
Weak children in poor surroundings with little or no care usually do 
badly and generally die. Strong children in good surroundings who 
can be properly cared for have a better outlook but even many of these 
succumb. If the weather is very hot and humid the child is more apt 
to do badly than if the weather is cold and dry. Death generally takes 
place in coma or during a convulsion and stupor; twitching or actual 
convulsion occurring after the onset of ihe disease is to be regarded as 
of grave import. Hyperpyrexia, especially when difficult to control 
and long-continued, is another dangerous symptom. Persistent vomiting, 
the oceurrence of nephritis, the persistent loss of fluid through large 
liquid stools are also bad. Children whose tissues become like dough to 
the touch always die. 
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Pathology.—The bowel contains mucus and fecal material similar 
to the stools. There may be some congestion of the mucous membrane 
and some swelling of the lymph-nodes. There are degenerations in the 
epithelium. There may be an associated nephritis, bronchopneumonia, 
and degenerations in the liver cells. 


ACUTE ILEOCOLITIS 


(Enterocolitis; Enteritis; Dysentery; Inflammation of the Bowels) 

Definition.—This disease is an inflammation of the large and small 
bowel characterized by frequent movements, tenesmus, and marked con- 
stitutional disturbances. Three forms may be described: catarrhal, 
ulcerative and membranous. 

It is often impossible to distinguish cases of acute gastro-enteritis 
from cases of ileocolitis and the two may occur together. In ileocolitis 
the lesions are lower down and involve the large bowel as well. In 
many cases the Shiga-Flexner bacillus can be demonstrated. 

Symptomatology.—CaTarRRHAL ForM.—In this form there is usually 
a sudden onset with vomiting and diarrhea; the stools contain blood 
and mucus. There is great pain with tenesmus. The stools are very 
frequent. There are fever and toxic symptoms with more or less pros- 
tration. In mild cases the acute symptoms last about a week, but there 
is a great tendency to become chronic. In severe cases the acute symp- 
toms may last weeks. 

UvcerativeE Form.—This form is usually secondary to a gastro- 
enteritis. There is not so much temperature as in the preceding, and 
the stools are not as frequent. Blood is seen sometimes. There is 
progressive emaciation with great weakness. The diagnosis is made from 
the general history. 

Mempranous Form.—This form is always severe. There is a sudden 
onset with vomiting and high fever as in the catarrhal farm, however, 
usually more intense. There may be marked nervous symptoms. The 
diagnosis is made on the presence of pieces of membrane in the stools. 
Otherwise the symptoms are like those seen in catarrhal ileocolitis. 

Diagnosis.— Acute ileocolitis is differentiated from typhoid by the 
Widal reaction and by the slower invasion of typhoid; and from in- 
tussusception by the constipation following the onset and the symptoms 
of obstruction. The membranous form is sometimes mistaken for menin- 
gitis if the cerebral symptoms are marked. Diarrhea is rare in 
meningitis. 

Treatment.—This is very much the same as in acute gastro-enteritis. 
Fresh air or a change of air is important. Opium is needed for the 
pain and frequent stools. Irrigation of the bowel is also useful. This 
is best accomplished by flushing the bowel with normal salt solution and 
then using fluid extract of witch-hazel (1 dram to a pint), or some other 
astringent. Nitrate of silver is sometimes useful. 

Prognosis.—This is bad in all cases. Recovery is attained in many 
of the catarrhal forms, but relapse is frequent. The ulcerative form 
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is usually fatal, but sometimes partial recovery takes place, and the 
child may die of some inter-current affection. The membranous form 
is usually, though not always, fatal. In the poor, in previously ill chil- 
dren, and in hot weather the outlook is especially bad. 

Pathology.—The lymph follicles are enlarged and ulcerated in most 
cases. In others there is a simple catarrhal inflammation and there 
may be simple ulcerations of the mucous membrane. In other cases 
there is a membranous inflammation. The lesions are for the most part 
in the colon and lower part of the ileum. The most frequent compli- 
cating lesions are bronchopneumonia and nephritis, 
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Examination and Diagnosis.—Much can be learned from the history 
of a patient; and when this information is combined with that obtained 
from a digital and proctoseopic examination, almost any disease of the 
anus, rectum, or sigmoid may be correctly diagnosed. 

The author finds the knee-chest posture most convenient for exami- 
nation. Much can be learned from inspection previous to examination. 
The condition of the skin, the presence of pruritus, external hemor- 
rhoids, primary chancre, gonorrheal infection, the presence of a fissure 
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indicated by a sentinel pile, the external opening of a fistula, the pres- 
ence of an abscess by a swelling, and many other conditions can be 
readily seen by simple inspection. External palpation will reveal the 
presence of a fistula or an abscess, the position of the coccyx, or the 
presence of any painful point around the circumference of the anus. 
_ Digital examination is enlightening, and, when carefully made, 
should cause but little discomfort while revealing a great deal. The 
finger should be first passed into the anal canal, and gradually, but 
gently, swept around the circumference, so that any abnormality can 
be detected easily. The presence of an inflamed crypt, the internal 
opening of a fistula, hypertrophied papille, the presence of a fissure, in 
fact, a slight abrasion of the mucocutaneous membrane should be de- 
tected by the examining finger. If one is not careful, in examining the 
inside border of the external sphincter, the internal opening of a fistula 
may be overlooked. 

The posterior commissure should be thoroughly inspected, because 
here one finds most frequently the internal opening of fistule. The 
levator muscle is next inspected, and any abnormality noted, as hyper- 
trophy of this muscle is not infrequently the cause of constipation. 
The rectum is explored in the same manner as the anus and the pres- 
ence of a tumor, particularly cancer, ean be diagnosed. 

As most strictures are within reach of the finger, any narrowing of 
the bowel can be detected ; in fact, any abnormality of the rectum within 
reach of the finger will be felt. 

Proctoscopic examination is perhaps the most helpful method we 
have for exploration of the bowel from the apex of the sigmoid to the 
anus. Provided the instrument can be introduced—and it can in the 
majority of cases—there is no reason why any one familiar with the 
instrument should not be able to detect any deviation from the normal. 
Proctosecopic examination is painless when properly handled. One 
should experience no difficulty except at the juncture of the rectum and 
sigmoid. It is here that one is most apt to encounter trouble, because 
the rectum joins the sigmoid at rather an acute angle and this junction 
is covered by a valve. This difficulty is overcome by gently manipulat- 
ing the instrument first to the right and then to the left, when the open- 
ing will usually come into view. But under no circumstances should 
any attempt be made to pass the instrument until this opening can be 
seen. Time and again patients have been referred to the author who 
were supposed to have a stricture where none existed; and he has not 
infrequently observed in such cases injury to the bowel, particularly on 
the posterior wall in the hollow of the sacrum, probably caused by rough 
instrumentation in an effort to pass the proctoscope from the rectum 
into the sigmoid. If the inflator, which is a part of every instrument, 
had been used, less difficulty would have been experienced in passing 
the tube. 

Spasm of the bowel is frequently seen at the rectosigmoidal juncture, 
and this is sometimes mistaken for stricture; but by waiting a little 
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while, the bowel will be seen to relax, and the instrument can then be 
passed. The difficulty sometimes experienced in differentiating between 
diverticulitis and cancer can be cleared up by a proctoscopic exami- 
nation, 

The author has observed little jets of pus shoot forth from diverticuli 
thus confirming a diagnosis which might have been difficult under any 
other form of examination, even including the x-ray; because there are 
certain types of diverticulitis where the bismuth can not penetrate the 
pockets and the x-ray picture shows only a narrowing of the bowel. 

Pigmentation, with its train of symptoms, often suggesting stomach 
instead of colonic involvement, can readily be diagnosed by using the 
proctoscope. The various infections, specific and nonspecific, can be 
differentiated easily under this method of examination. So that all one 
requires is a knowledge of the normal appearance of the bowel and 
facility in the use of the instrument. 


HEMORRHOIDS 


Hemorrhoids are vascular tumors, resulting from dilatation of the 
blood pools with the formation of connective tissue and tumefaction. 

Etiology.—Erect posture, congestion of the liver, constipation, intus- 
susception, or any cause that results in an obstruction to the return cir- 
culation may produce hemorrhoids. 

Symptomatology and Clinical History.—Hemorrhoids may exist for 
years and bleed occasionally without causing anything more than a heavy 
feeling in the anus with more or less obtunded sensation. Patients 
have stated that they can’t tell when they have had a sufficient move- 
ment or not. Sometimes they feel they are having a large movement, 
but find they have passed very little and vice versa. After the hemor- 
rhoids are well developed, they come down at stool, but can be readily 
replaced. Later on, they come down during exercise and do not remain 
up when replaced. As a result there is loss of sphincter tone, enlarge- 
ment of the tumors, and general discomfort on walking. On account of 
the constant moisture, the surrounding skin becomes chafed, adding to 
the discomfort already existing. Even then some will put up with this 
inconvenience rather than submit to treatment until a fissure develops, 
when the intense agony compels them to go to a physician for relief. 

Diagnosis.—Proctoscopic examination is the only sure method of 
diagnosis; because, even though the presence of hemorrhoids is appar- 
ent, they are not infrequently associated with cancer or other serious 
ailments. Moreover, bleeding at stool may be due to a fissure, an infec- 
tion of the bowel, a polypus or various other diseases, so that it is 
always best to rule out by a proctoseopic examination all possible com- 
plications before classifying the case as hemorrhoids pure and simple. 

Complications and Sequelz.— Abscess is probably the most frequent 
complication, and a fistula may follow an abscess. Occasionally, gan- 
grene and sloughing, as the result of prolapse and edema, may be fol- 
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lowed by fatal infection of the portal circulation; * or stricture may be 
the only consequence. Loss of control is always a serious problem, espe- 
cially when it attacks the old. Many people are treated at heart and 
lung clinics for shortness of breath without suspecting a secondary 
anemia due to gradual loss of blood from an ulcerated hemorrhoid. The 
author has seen many patients with a hemoglobin of 35 per cent. restored 
to health shortly after having hemorrhoids removed. 

Association with Other Diseases.—The diseases with which hemor- 
rhoids are most frequently associated are cancer, stricture, intussuscep- 
tion, cirrhosis of the liver, abdominal tumors, and diseases of the uterus. 

Clinical Varieties——Hemorrhoids are divided clinically into two 
classes, external and internal. The external hemorrhoids are further 
subdivided into varicose external hemorrhoids, which are merely engorge- 
ment of the veins surrounding the anus; thrombotic external hemor- 
rhoids, which are oblong, pear-shaped tumors, usually resulting from 
thrombosis or hemorrhage beneath the skin, and are ushered in with a 
severe, sharp pain, followed by tumefaction and spasm of the muscle; 
and skin.tabs which are projections of the skin, associated with pruritus, 
thrombotic hemorrhoids, syphilis, or gonorrhea. 

Internal hemorrhoids are divided by some into venous, columnar, 
and nevoid. The latter is not in reality a hemorrhoid, but a vascular 
tumor usually of congenital origin. 

Treatment.—The treatment of hemorrhoids is either palliative or 
operative. Very frequently all that is necessary is to regulate the 
patient’s bowels and apply some astringent ointment. Where the hem- 
orrhoids have prolapsed and there is considerable edema, the continu- 
ous.application of gauze wrung out of hot water will relieve a great deal 
of suffering. The following ointments have been found useful: 


BR 

‘Unguenti acidi tanmici.........c cece cee eues $i (31.10 grams) 
or 

Unguenti acidi tanmici.......... ce cece seen Siv (15.50 grams) 

Unguenti stramonii ........ 0. eee e cee eens Siii (11.65 ibe 

Unguenti belladonmnm ............ec ee ceves Si ( 3.90 grams 


M. Sig.—Apply locally three or four times a day. 


Injection into the hemorrhoid of a 5 per cent. solution of quinin and 
urea hydrochlorid solution sometimes gives immediate relief for a year 
or two. It can be repeated when found necessary. 


PAPILLITIS AND ORYPTITIS 


Etiology.—At the internal sphincter there are a number of semilunar 
depressions; and between each semilunar depression a column. These 
columns contain an artery and a vein, and are well adapted for the pro- 


*Such a case is reported by pera! Aor Toshi, where a fatal result occurred 
following gangrene of the hemorrhoids (Death from Strangulated Internal Hemor- 
rhoids, Lancet, London, Feb. 13, 1915, i, 322). 
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tection of blood-vessels. There are also a number of sensory bodies 
known as papille, which contain a rectile tissue and occasionally 
undergo avery marked hypertrophy. As the result of this hypertrophy 
these bodies occasionally protrude outside of the anus during defeca- 
tion and are not infrequently mistaken for adenomata. Unlike adeno- 
mata, they do not bleed, but are often responsible for pruritus ani and 
spasm of the sphincter. When they reach this size they should be 
removed. Inflammation of the crypts is a much more serious condition, 
as infection, abscess and fistula may result. 

Symptomatology.—The most prominent symptom is a sharp, lanci- 
nating pain, occurring during defecation, which, later on, may become 
dull and throbbing. On account of the invisibility of the ulcer, the pain 
may be mistaken for a neuralgic condition. Occasionally in the male the 
pain is referred to the prostate and occasions painful urination. Spasm 
of the sphincter, constipation, and abdominal discomfort may form part 
of the picture. 

Diagnosis.—This can be made only by gently probing the valves, 
when, if any lesion exists, a pain somewhat similar to that caused by 
an exposed nerve in a tooth, will be experienced. 

Treatment.—The treatment is medical and surgical. The medical 
treatment consists in making applications of pure ichthyol. This can 
best be done by using a bent probe passed through the analscope and 
then into the base of the valve. 


FISSURE 


Etiology.—Fissure in ano is caused by a solution of continuity of 
the mucocutaneous membrane, due to the passage of hard fecal matter 
or foreign bodies. 

Symptomatology.—There is always some distress after a movement 
of the bowel in this condition. It is usually a burning sensation which 
lasts anywhere from a few minutes to several hours, or possibly till the 
next movement when it increases in intensity. Associated with the 
movement may be a few drops of blood, or the fecal matter may be 
merely streaked with blood. 

Fissure is frequently associated with hemorrhoids, but the latter are 
not discovered until the fissure occurs. This has led to the belief that 
hemorrhoids are always painful, but it is usually pain from the fissure 
that the patient feels. There is more discomfort than pain associated 
with hemorrhoids, as a rule. 

Diagnosis.—On examination in the knee-chest posture or on the side, 
you find an elliptical ulcer with overhanging edges. The floor of such 
an ulcer is bright red in color, and covered with serum or blood. The 
instrumental examination is usually so painful that it should be avoided 
if possible. It is perfectly easy to see the lesion by gently separating 
the parts, asking the patient at the same time to bear down. 

Complications.—The complications arising from this lesion are 
numerous and far-reaching. The most noticeable are difficult and pain- 
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ful urination, sciatica, constipation, indigestion, visual disturbances; in 
fact, pronounced sympathetic upset. 

Sequelw.—The sequele are abscess, fistula, loss of weight, neuroses, 
mental disturbances; in fact, the effects are often far-reaching. 

Treatment.—Treatment is medical and surgical. Surgical treatment 
consists in division of the sphincter. The author does not approve of 
divulsion. If taken very early, medical treatment in a large percentage 
of cases results in cure. This usually consists in the application of a 
one per cent. nitrate of silver, pure ichthyol, painting with chloral 
hydrate, or the use of the following prescription: 


Tehthyol: saccesiek ce essseeebensiessetseaeel. (3.90 gramme) 
BY CVIOM sais oS aiden heehee awasiale es watas ace piso ws 3ii = ( (7.80 eh 
Anesthesini., oc. .ccccsccccceccvevevseccsseees 3ea. ( 1.95 grams 

Patrolatumt b6 6 /cs0s 44 s4-o905 68% seas Genie qs. ad 3i (31.10 grams) 


M. Ft. Ung. 
Sig.—Apply locally. 


| ABSCESSES 


An abscess is a collection of pus following the invasion of the tissues 
by some pathogenic microorganism. Abscesses form about 25 per cent. 
of the cases seen in proctologic practice. They are found both above 
and below the pelvic diaphragm. The perirectal, those occurring around 
the margin of the anus, are the ones most frequently seen, and are due 
to some abrasion of the skin or infection of a hair follicle or sebaceous 
gland. When seen early and opened, they do little damage, but if 
allowed to go on, they follow the blood-vessels and open into the anus. 


ABSCESSES OF PERIANAL REGION 


Abscesses of the gland of Bartholin not infrequently extend to the 
rectum. It is extremely important for this reason that they should 
receive early attention. 7 

Abscesses that occur underneath the perianal fascia may be due to 
superficial abscesses or result from fissure. When occurring anteriorly 
they may extend to the scrotum, resulting in an enormous collection of 
pus in this loose tissue. 

Symptomatology.—They may be ushered in by a chill with slight 
rise of temperature, or merely by a feeling of discomfort, followed bv 
pain, whether the patient be sitting, standing or walking. They are 
aggravated by a movement of the bowels. If not opened, swelling and 
tenderness result. 

Treatment.—The treatment consists of crucial incision followed by 
irrigation and sits-baths. 


ABSCESSES IN PostrEerRIon TRIANGULAR SPACE 


Abscesses in the posterior triangular space, which is an imaginary 
triangle with its base between the two sphincters posteriorly and its 
apex at the tip of the coccyx, are very important, in that nearly all 
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ischiorectal abscesses are the result of infection of this space. They 
usually result from a fissure in the posterior commissure. Fortunately 
not all fissures are followed by infection ; nor does an ischiorectal abscess 
always follow an infection of the triangular space. However, all fis- 
sures may be looked upon as potential abscesses; and likewise, abscesses 
of the triangular space may be considered potential ischiorectal ab- 
scesses. For this reason the importance of early treatment will be 
readily appreciated. 

Because of a depression between the two sphincters posteriorly, 
drainage is imperfect; and when there is a lesion in this space, pus 
collects and bacterial invasion of the deeper tissues is augmented. 

It is surprising how frequently abscesses in this triangular space 
run a chronic course. This may be due to the fissure, which usually 
precedes abscesses, causing formation of connective tissue which walls 
off the abscesses when formed. It is noticeable that in most instances 
there is a large opening surrounded by a ring of connective tissue. 

Diagnosis.—The diagnosis is usually made from a preceding history 
of fissure and swelling at the site of the abscess and by a digital explora- 
tion. The history is that of pain during and following a movement of 
the bowels. There are then noticed a swelling, great discomfort, diffi- 
culty in urination, severe pain on standing or sitting. This lasts for 
three or four days when there is discharge from the anus, followed by 
relief, 

Treatment.—The treatment is posterior incision which is carried up 
laterally on both sides, for about half an inch, followed by frequent 


irrigation. 


IscHIORECTAL ABSCESSES 


Ischiorectal abscesses are the result of traumatism, infection of the 
skin, fissure in the posterior commissure, ulcerated hemorrhoids, cryp- 
titis, and perforation of the anus by foreign bodies. It is surprising 
how frequently this abscess occurs in tuberculous people. The offending 
organism is quite often the bacillus of tuberculosis. 

Symptomatology.—The constitutional symptoms are usually pro- 
nounced; slight chills, temperature and headache, associated with severe 
pain during defecation. 

Diagnosis.—The buttocks are red, swollen and shiny. Fluctuation 
oceurs over the center of the abscess, and there is difficulty in urination. 

Treatment.— When the diagnosis has been made, the abscess should 
be opened by a longitudinal incision, and the trabecule which cause 
pocketing of pus should be broken down. The subsequent treatment 
consists in frequent irrigations with peroxid of hydrogen, 1 per cent., 
or permanganate of potash, 1 to 10,000, 


Superior Pe.vrrectaL ABSCESSES 


Abscesses oceurring above the pelvic diaphragm are much more seri- 
ous than any we have mentioned as they are much more likely to result 
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in serious damage to the bowel if improperly handled and may be fol- 
lowed by general sepsis. 

Etiology.—Superior pelvirectal abscesses usually result from ulcera- 
tion of the anterior wall of the rectum and from prostatic or seminal 
vesical infection. Other causes are tubal or peri-uterine infections. It 
has resulted sometimes from the Whitehead operation or partial excision 
of the rectum. 

Symptomatology.—The symptoms consist of a feeling of weight in 
the rectum, and of a desire to defecate. These may be accompanied by 
chills, fever, and headache. 

Diagnosis.—The index finger is introduced into the rectum. A soft, 
boggy mass will be felt anteriorly. 

Complications.—Posterior pelvirectal abscess, abscess opening into 
the groin or into the rectum (resulting in a urethral-rectal fistula) may 
complicate superior pelvirectal abscess. Posterior pelvirectal abscess 
may follow a superior pelvirectal abscess, and has usually the same 
etiology. It can be diagnosed in the same manner, except that the 
abscess is in the posterior instead of the superior wall of the bowel. 

Treatment.—This is entirely surgical. 


FISTULA 


Definition — A fistula is a canal resulting from an imperfectly 
drained abscess. This canal may have an opening in the skin or in the 
mucous membrane of the rectum, or it may communicate with the 
urethra (recto-urethral fistula), or with the vagina (rectovaginal fis- 
tula). The internal openings are usually few; the external openings 
may be single or multiple. The author has counted as many as fifty 
external openings in one case. Fistulas are spoken of as external, inter- 
gal, complete, superficial, or deep, depending upon the origin of the 
infection. 

Etiology.—The etiology of all fistulas can be summed up in a few 
words; infection, abscess; discharge, fistula. 

About 5 per cent. of all fistulas are of tuberculous origin. It does 
not necessarily follow that because a patient has pulmonary tubercu- 
losis that the fistula is always tuberculous. Some of the most difficult 
fistulas to handle are those that have their origin in the hip joint, and 
in the coccyx. Those associated with osteoperiostitis of the coceyx, or 
fistulas causing an infection of the coccyx, are very intractable, unless 
the coccyx is removed. 

Symptomatology.—If the fistula drains well, there is no particular 
discomfort, except that associated with the discharge; but in many in- 
stances there is pain during defecation; also pain during any form of 
exercise. The discharge from a fistula ceases in time, and the patient 
considers himself cured until he is surprised by another swelling which 
ruptures not at the old opening, but at some point distant from the first. 

Diagnosis.—The diagnosis is usually made by inspection and digital 
examination. It is seldom necessary to cause the patient severe pain by 
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probing a sinus, as there is sufficient outward evidence to establish the 
presence of fistula. Besides, nothing can be gained once the presence 
of a sinus is established by probing, as all necessary information can be 
obtained at the time of operation with the patient under an anesthetic. 
The location of the external opening, whether it is anterior or posterior, 
furnishes considerable information. | 

Pain on sitting, rising, walking upstairs, or other exercise, together 
with the discharge from the anus, should always suggest the possibility 
of fistula. 

If the anterior opening is within an inch and a half of the anus and 
anterior to a line drawn from one tuberosity to another bisecting the 
anus, the internal opening will usually be found anteriorly just inside 
of the external sphincter. If the external opening is posterior to this 
line and the same distance from the anus, the internal opening is 
usually found in the posterior commissure between the two sphincters. 

Treatment.—This is surgical. All fistulas are curable if properly 
treated; and this includes the tuberculous variety. If the patient is not 
within reach of a surgeon, keeping the sinus well drained will materially 
add to his comfort and prevent further complications. If a fistula is 
seen early and properly cared for, the serious complications that may 
follow as the result of neglect may be prevented. 

PRURITUS ANI 

Definition.—Pruritus is an itching around the anus, following in- 
fection of the skin. It may be initiated by constipation, hemorrhoids, 
fistula, fissure, papillitis or cryptitis, and is commonly aggravated by 
scratching. There are few conditions that have such a far-reaching 
effect in undermining the constitution. Once it has started it may con- 
tinue for a long time, even though the original cause has been removed. 

Etiology.—Murray held that pruritus is always due to an infection 
of the skin by the streptococcus. This is true to a limited extent. The 
author has been able to verify this in only a few cases. In all the cases 
which the author has seen, he noticed that the following condition is 
always present—a somewhat pronounced congestion of the anus asso- 
ciated with rectal constipation. 

It is very difficult to trace the origin of this trouble to any one of the 
innumerable causes that have been described, except papillitis; if this 
exists, the patient will state that his itching began with a feeling as 
though worms were being passed. 

Diagnosis.—The diagnosis is usually made by the patient, who has 
inherited the impression that itching is always associated with piles; so 
that he invariably tells you that he is suffering from ‘‘itching piles.’’ 
How the two conditions came to be associated, the author does not know, 
except that piles are occasionally present with pruritus. On inspection, 
the skin will show evidence of scratching. It is thrown into folds and 
may be macerated and moist or dry and shiny. There may also be a 
number of skin tabs surrounding the anus. .The disease may be limited, 
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or very extensive, spreading to the buttocks, to the scrotum in the male, 
or to the labiw in the female. In some persons it involves the mucocu- 
taneous surface. In all cases, it is much worse at night than during the 
day. It prevents sleep, and in many results in loss of weight with pro- 
nounced manifestations. ; 

Treatment.—The treatment is as varied as the causes of the disease. 
As far as the author’s experience goes, there is no remedy that is spe- 
cific for all cases. There are, however, a few general rules that are 
applicable in all instances, namely, keeping the parts thoroughly cleansed. 
with alcohol or witch hazel; keeping the bowels open; and instructing 
the patient to wash out the anus with an ounce or two of water or a 10 
per cent. solution of witch hazel after each movement, When the skin 
is macerated and there is quite a bit of moisture, ointments should never 
be used. In such instances, calamine lotion will be found helpful. 

Painting all abrasions with nitrate of silver, 2 per cent., is advised. 
Other remedies that have merit are stearate of zinc, dusted on the parts, 
plain starch and zinc oxid. Painting with tincture of iodin, and then 
using powdered starch to remove the excess of iodin, has proved bene- 
ficial. A 2 per cent. solution of carbolic acid is also soothing; or the 
following prescriptions may be used: 


BR 

Aeidi carbolici .... ces ccce ence ccccesceces Sii ( 7.8 grams) 
Acidi salicylici ......csvecscccovservecsvens 3i ( 3.9 grams) 
GIVCOFiO). <.5 connate rahe ane se eae sass ats ae $i (31.10 grams) 

M. Sig—Apply with camel’s hair brush when itching is severe. 
or 

BR 

Calamine® .ccccecvccsccsenseoceses Grains xl ( 2.6 grams) 
ZiDNCl OXI 2654 oaks ba 6o ese 8 FOR as Kae eens Siti =( 11.65 grams) 
GIVGOPINi. ncivgrg oie eae ethos Seas §i (15.5 grams) 
Liquor carbonis detergens .........eeeeees Mxx ( 1.44 gram ) 
AON CHICl: cil sch cies Peso eer eee es Si ( 31.10 grams) 


AGUB: ser hasdaicusce nds peewee seee q.8.ad.§iv (124.4 grams) 
M. Sig.—Apply twice daily. 


It is needless to say that all cases of pruritus should be given thor- 
ough local and general examination. If possible, find the cause and 
remove it, 

Autogenous or stock vaccines of the streptococcus feecalis have, in a 
few instances, given great relief. 

An anticonstipation diet is always indicated. Inasmuch as in some 
instances such foods as shell fish, strawberries, eggs, and coffee have 
been known to aggravate the disease, they should be given consideration 
when prescribing a diet. 

Many patients have stated that they were entirely free from itching 
when taking aspirin. 


DISEASES OF THE COCOYX 


As the result of injury or infection, pain in the coccyx may become 
so severe as to partially or completely incapacitate the patient. The 
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author has observed as a result of the fistulous or postanal dimple severe 
osteoperiostitis of the coccyx; and, while not occurring with any fre- 
quency, still one should be constantly on the lookout not to overlook this 
complication. So-called coccygodynia, which is a neuralgia of the sacro- 
coceygeal joint resulting from injury, is not as continual or as painful 
as osteoperiostitis, but, at times, it is quite intractable. 

Treatment.—In osteoperiostitis removal of the coccyx is always fol- 
lowed by gratifying results. In the neuralgic conditions salicylates, 
rectal injections of warm, alkaline solutions, or small injections of 
alcohol, hypodermatically, give relief; however, it is also sometimes 
necessary to excise the coccyx. This operation is easily performed 
under local anesthesia. 


PIGMENTATION OF THE BOWEL 


Pigmentation is a coloring of the bowel, varying between an ocher 
and a muddy brown shade. It is probably due to a deposit of pigment 
as the result of bacterial action, and a train of symptoms are associated 
with it, which might lead one to suspect that the trouble was in the 
stomach rather than in the rectum and colon. 

Some ten years ago, the author called the attention of the profession 
to this unusual condition; and later, McFarland, after working with 
him treated the subject in great detail. 

Symptomatology.— The symptoms are very marked toxemia, hyper- 
acidity of the stomach, eructations after eating, bloating, periodical 
attacks of headache, and pronounced constipation. The odor of the 
stools is noticeable, having a sour pungent smell. Also there may occa- 
sionally be bloody and mucous discharges from the bowel. 

Diagnosis.—This can be made only by proctoscopic examination, at 
which time the pigmentation is demonstrated. 

Treatment.—The treatment is largely dietetic and the author 18 in. 
the habit of eliminating proteins as far as possible. A vegetable diet 
gives the best results. The hyperacidity of the stomach can be relieved 
by peroxid of hydrogen, a teaspoonful in a wine glass of water. The 
bowels should be kept open, and the following prescription has been 
found helpful: 


Extracti rhamni purshianm (Cascara sagrada)........... 3ii (7.8 grams) 
Extracti belladonne folim..........ccc cece cseeees grains ii ( .13 gram ) 
M.—Divide into 30 capsules. 

Sig.—One capsule at bedtime. 


The colon should be irrigated once a day wth a 2 per cent. solution 
of peroxid of hydrogen or permanganate of potash. 

Prognosis.—It takes from six months to a year and a half, occasion- 
ally longer, to effect a cure; but the prognosis, as far as the author has 
seen (and he has had a number of cases), is favorable. 
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DIVERTICULITIS OR DIVERTICULOSIS 


Diverticuli are flask-shaped protrusions, sometimes occurring singly, 

but they are oftener multiple, and may be in rows or clusters. They 
may appear anywhere in the alimentary canal. Most frequently, how- 
ever, they are confined to the sigmoid colon. They are potential trouble- 
makers in that they may at any time give rise to a series of pathological 
processes and clinical symptoms resembling appendicitis, 
* Etiology—The cause of diverticuli has been the subject of much 
speculation; but most of us now agree that any catse that brings about 
a weakness of the muscular tone may result in hernia] protrusion of the 
mucosa. Fat people seem to be more prone to this visitation; and con- 
stipation with the accumulation of fecal material, and distention of the 
bowel with gas are undoubtedly contributing faetors. Naturally, they 
are most apt to occur in the elderly, but occasionally attack the young. 
As they are usually found in the appendices epiploice, Bland-Sutton 
has suggested that the fat of the submucous coat is directly continuous 
with that of the appendices epiploice, and so exerts a predisposing 
influence on these hernial sacs. One of the most interesting specimens 
of diverticulitis which the author has seen occurred in a comparatively 
thin woman upon whom he operated for intestinal obstruction. In this 
instance, one small diverticulum of the hundreds present became at- 
tached to a loop of small bowel and caused obstruction. As far as he 
could observe there was no evidence of pathology in any of the other 
diverticuli. 

Symptomatology.—The symptomatology varies with the degree and 
type of inflammation. The usual history is that of chronic indigestion 
ussociated with a dull, aching pain in the left side, but in some instances 
merely with discomfort. Constipation, the passage of blood-stained 
mucus and gaseous distention, together with acute exacerbations of tem- 
perature with a marked general toxemia should suggest diverticulitis. 

In one case which the author saw, the patient complained of consti- 
pation, headaches, toxemia, with occasional temperature; and the first 
intimation he had of anything serious was the passage of gas and feces 
from the penis. Another patient, a woman, gave a history of failing 
health, indigestion, and the occasional passage of mucus and blood 
extending over a period of years. It was not until a proctoscopic exami- 
nation had been made that the author realized that he was dealing with 
a case of diverticulitis. 

Sometimes the disease is ushered in with acute abdominal pain; at 
first, it is referred to the navel, or to the pit of the stomach, gradually 
locates itself in the Ieft iliac fossa, and is associated with nausea and 
vomiting, abdominal rigidity and tenderness. The fulminating type may 
begin with severe abdominal pain, rupture of the abscess, and general 
signs of peritonitis. ; 

Diagnosis.—The diagnosis is usually made from the symptoms men- 
tioned above, the proctoscopic examination, and the presence of a tumor 
located on the left side. Of course, in acute cases with sudden onset, 
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there is not always time to study the case exhaustively and one must be 
satisfied with the diagnosis of acute abdomen. In the chronic cases the 
history of pain, constipation, and the passage of mucus and blood should 
lead to an early examination. In chronic cases, a proctoscopic exami- 
nation gives about as much information as any other method. 

DrrrrrentiaL D1aGnosis.—It is sometimes quite difficult to differen- 
tiate diverticulitis from various abdominal troubles which may simu- 
late it, especially an acute appendix with left-sided symptoms. On¢ 
patient well illustrated this situation. ‘All the symptoms’ were left- 
sided, and, on opening the abdomen, an inflamed appendix was found 
adherent to the sigmoid. A rectal examination, in most instances, will 
settle the question, by palpation of the tumor on the right or left side. 
Other diseases from which diverticulitis must be differentiated are 
pelvic inflammation, an inflamed and strangulated ovary, and acute 
nonspecific inflammation with colitis and pericolitis. The specific in- 
flammation and cancer can be differentiated by a proctoscopiec or pelvic 
examination. 

Treatment.—The treatment is always surgical, and varies with the 
clinical type presented. The author feels that a stoma above the inflam- 
mation will prevent reinfection and make it much easier to perform a 
resection later on. The very acute conditions demand, of course, imme- 
diate surgical relief. 

Pathology.—There may be: general infection of the peritoneal cavity 
from thinning of the sac wall; gangrenous inflammation; chronic, hyper- 
trophic, or peridiverticulitis; adhesions between the diverticulum and 
the small intestine of the bladder; local abscesses, with subsequent bur- 
rowing of a fistula in the wall of the bowel; chronic inflammation of the 
sigmoid mesentery; and carcinomatous degeneration. 


INFECTIONS—SPECIFIC AND NONSPECIFIC 


The division of infections into specific and nonspecific is the most 
convenient for clinical study. Under the heading of specific infections 
there is included all of the ulcerative and infectious processes which 
cannot be ascribed to any definite organism. There is some reason to 
believe, with but little proof to substantiate it, that some member of 
the streptococei family will be eventually held responsible for this form 
of infection. 

Specific infections are amebic, diphtheritic, syphilitic, gonorrheal, 
and tuberculous. rectitis. 

So much has already been written about amebic rectitis that only the 
salient, diagnostic points shall be mentioned. An impression prevails 
that dysenteric proctitis is a disease of tropical climates. This is far 
from true, as the author is constantly seeing patients suffering from 
amebic infection whd have never been away from the vicinity of New 
York, It is also erroneously believed that diarrhea is inevitably a con- 
stant accompaniment of dysentery. The fact is that there are many 
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instances in which patients with constipation alternating with diarrhea 
suffer with amebic infection. A dose of epsom salts, and a warm stage 
of the microscope with some mucus from the stool will readily disprove 
that diarrhea always exists in amebic dysentery. 

The picture as seen through the proctoscope is fairly characteristic. 
On passing the instrument into the rectum, we see a number of scat- 
tered papules with a little vesicle on top of each, or a necrotic spot; or, 
maybe, an ulcer with a narrow opening on top; and the mucous mem- 
brane covered with a serous exudate mixed with mucus. 

If further proof is needed, the organisms, if present, may be demon- 
strated by examining upon a warm stage of the microscope some of the 
exudate which has been obtained by passing a platinum wire through 
the proctoseope to the site of the lesion. 


Sypuiuis oF THE Rectum 


To syphilis has been attributed a great many pathological processes 
of the rectum; of this there is hardly sufficient proof. For instance, 
syphilis is presumed to be the cause of the large percentage of strictures, 
but the author has seen very few that he believed to be of syphilitic 
origin. Of primary chancre of the anus, the author has observed 6 cases 
in twenty years. The apparent low percentage of the disease in New 
York would indicate that it is a rare condition; but the truth is that its 
lack of symptoms and close resemblance to fissure undoubtedly account 
for its not being diagnosed more frequently. All the cases which the 
author has seen were referred to him with a diagnosis of fissure. 

Symptomatology.—Soreness, and pain occasionally, during defeca- 
tion are the only symptoms, 

Diagnosis.—The diagnosis should be easily made. The presence of 
a fan-shaped extension of the mucous membrane, slightly raised above 
the skin, bright red, when seen early, dusky red, in later stages, should 
denote the presence of a chancre. In none of the author’s own cases 
was there any noticeable induration; and in each one the diagnosis was 
confirmed not alone by a Wassermann but by the recovery, previously, 
of the spirochete from the inguinal glands. 


CONDYLOMATA 


Other evidences of syphilis observed in the region of the anus are 
the condyloma lata. They are of a pearly gray color with a fetid odor 
and acrid discharge. They should be distinguished from the condy- 
lomata acuminata, which are due to an inflammation of the papillary 
layer of the skin, and psually associated with gonorrhea. They are of a 
pinkish appearance and not flattened as are the condylomata lata. 


GuMMA 


There are innumerable cases reported; but the author has seen but 
few cases in twenty years. It would seem probable that the reason the 
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early literature is so voluminous is that there was then no confirmatory 
method of positive diagnosis. The author is of the opinion that in most 
instances in which gummata were reported they were dealing with a 
nonspecific, follicular, nodular inflammation, rather than a syphilitic 
one. It does not always follow that because a patient has syphilis that 
a nodular rectitis is syphilitic; as in so-called syphilitic stricture the 
only proof positive would be the finding of the spirochet# in the tissues. 
The symptoms of syphilitic inflammation in the rectum differ in no wise 
from those of an ordinary inflammation. Fournier, in his book on 
‘‘Tertiary Lesions of the Anus,’’ speaks of an infiltrating rectitis, in- 
volving the submucous layer without ulceration of the mucosa, and 
comparable to the cirrhotic changes which take place in the spinal cord 
and other organs. It is quite possible this is so, but one doesn’t see such 
conditions nowadays, and this may be due to the fact that syphilis is 
treated more vigorously and at an earlier stage than formerly. 
Treatment.—The treatment is antisyphilitic. 


GONORRHEAL REOTITIS 


Gonorrheal rectitis is a fairly common occurrence; but the author 
cannot agree with those who state that it involves not alone the rectum 
but the colon, and may result in stricture. The cases that have come 
under his observation, and they are numerous, have all been limited to 
the first three or four inches of the rectum. The mucous membrane is 
dark red in appearance, edematous and swollen, and is attended by pain, 
pressure and a desire to move the bowels. The anus is contracted, con- 
gested, and the opening is apparently very small. If ulcerations occur, 
other bacteria may take part in the process, and serious inflammation 
follow involving the submucous layer. However, this is fortunately 
rare. As the disease tends to run its course within a few weeks, few 
complications occur. 

Treatment.—This consists in irrigations of warm boric solution fol- 
lowed by an injection of 5 per cent. argyrol. 


CHANCROIDS 


Chancroidal ulceration, while frequently seen around the anus, is 
rarely seen within the rectum. It is much more common in females 
than in males, and this is accounted for by the vaginal discharges trick- 
ling down over the perineum. According to Pean and Malassez, one- 
half of the superficial anal ulcerations seen in females were due to 
chancroids. These are usually found between the folds of the skin, 
extending into the mucocutaneous surface; they are commonly multiple 
and sharply defined; the skin is macerated; and the ulcerations are 
painful when the sphincter is involved. 

Treatment.—The treatment is cleanliness and irrigations with per- 
manganate of potash, 1 to 10,000. 
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TUBERCULOUS 


Tuberculous ulcerations of the anus usually follow an abscess. The 
appearance is that of an irregular, undermined ulcer, with an unhealthy 
base with worm-eaten appearance. Liberal application of the cautery, 
followed by daily irrigetions of permanganate of potash, 1 to 10,000 
will in most instances result in a cure. 

These ulcers may extend to the rectum, when the problem of dealing 
with them becomes much more serious; but even then one should not 
give an unfavorable prognosis, because the same line of treatment, if 
vigorously pursued, even though it must be continued for a year or 
longer, as has been necessary in some cases, in the end will no doubt be 
gratifying. 

But when, as a result of intestinal tuberculosis, the rectum becomes 
secondarily involved, there is no treatment known that can effect a cure. 
Primary tuberculosis of the bowel is rare. In cases secondary to pul- 
monary tuberculosis the outlook is hopeless. There is, however, a form 
of tuberculosis, namely the hyperplastic type, in which there is a pro- 
liferation rather than a destruction of tissue. This condition usually 
involves the upper rectum or sigmoid, and is amenable to surgical 
intervention. 


NONSPECIFIC INFECTION 


There are all gradations of this infection, from a slight, superficial 
inflammation of the mucosa to an acute and chronic infection, involving 
all coats of the bowel from the rectum to the stomach. It may be dis- 
continuous and patchy, or continuous with a granular exudate resem- 
bling fish spawn covering the entire mucosa. The mucosa membrane 
may be bosselated: or entirely destroyed. 

Symptomatology.—The symptoms vary with the pathology. The dis- 
ease may come on suddenly, with diarrhea, blood, mucus and pus. The 
temperature may be high 104° F, (40° C.), resembling a case of typhoid 
in the third week. Or there may be merely gastro-intestinal symptoms 
with passage of small quantities of blood. In some cases there is con- 
stipation with intermittent attacks of diarrhea and marked gastric .ymp- 
toms with high acidity. Diarrhea may be continuous with the passage 
of large quantities of pus, due to the formation of intramural abscesses. 
The stools are usually very fetid, sometimes overpowering. 

Diagnosis.—This is usually made by an examination of the stool and 
by proctoscopy. To those not familiar with the disease, all specific organ- 
isms must be ruled out by microscopic examination. 

Sequele#.—Endocarditis, occasionally, is associated with nonspecific 
infections. In a small percentage perforation oceurs. In 3 cases the 
bowel ruptured spontaneously and was followed by peritonitis and 
death. Stricture or strictures usually follow in patients with a subacute 
infection if not properly treated. In one of the author’s patients, when 
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first seen, the stricture had extended from the hepatic flexure to the 
anus; in another, from the hepatic flexure to the sigmoid. 

Treatment.—A1l cases should be given medical treatment for three 
or four months. This should consist of rectal irrigation twice daily. 
The solutions found most useful are permanganate of potash, 1 to 10,000; 
and hydrogen peroxid, 1 per cent. The Carrel-Dakin solution is some- 
times used. If at the end of four months the condition is not greatly 
improved, a stoma should be made, oral to the‘infection. 

Prognosis.—The prognosis depends upon the degree and extent of 
the inflammation. The majority of cases, however, get well within a 
year and a half, if treated patiently and systematically. 

Pathology.—The pathology is that of an acute and chronic inflam- 
mation. 


STRICTURE 


A stricture may be defined as a diminution in the caliber of the 
bowel, as a result of either an encroachment by a tumor, or by cicatricial 
contraction following inflammation. 

Etiology.—Most strictures are due to a low-grade inflammation caus- 
ing an increased production of connective tissue between the muscular 
bundles and a consequent diminution of blood supply. This is well 
illustrated in resection of the rectum for carcinoma. There are, how- 
ever, strictures found in infants due to a septum. As a general rule 
such malformations are easily corrected, as the bowel above the septum 
is commonly found to be healthy. Some writers mention stricture as 
the result of a spasm of the intestine; and in such instances the con- 
traction is no doubt the result of muscular hypertrophy. 

Symptomatology.—The symptoms are gradually increasing consti- 
pation, with the passage of blood, mucus, and pus, and a sroauent 
desire to move the bowels, which, at times, is imperative. 

The impression seems to prevail that tape-like stools are an iaiea: 
tion of stricture; but unless the stricture is close to the anus this is not 
so, because the fecal matter always takes the form of the final opening 
through which it passes. This form is more often indicative of spasm 
of the sphincter than of stricture. 

Diagnosis.—The diagnosis can be made by digital examination, as 
most strictures of the rectum are within reach of the finger. When 
situated higher up, as in the sigmoid, a proctoscopic examination be- 
comes necessary. 

Complications.—These are endocarditis, nephritis, and intestinal ob- 
struction. 

Clinical Varieties——These are congenital, spasmodic, inflammatory 
and neoplastic. 

Treatment.—Strictures of large caliber can be materially improved 
by frequent irrigations with antiseptic solutions. But it will usually be 
necessary to resort to an artificial anus in order to achieve the best 
results. | 


730 DISEASES OF LOWER COLON AND RECTUM 


Prognosis.—It is needless to say that a patient suffering from stric- 
ture is seldom wholly cured; but when properly handled a good func- 
tional result is obtained. 

Pathology.—Simple, inflammatory hyperplasia of the involved struc- 
tures is present, 


PROLAPSE 


Prolapse of the bowel may be complete or incomplete. 


INCOMPLETE PROLAPSE 


Incomplete prolapse is an invagination of the mucosa. 

Etiology.—Straining at stool during infancy, relaxation of the muscle 
in old people, and polypoid growths are the usual causes of prolapse. 

Symptomatology.—Bleeding, with prolapse of the mucous mem- 
brane, is the only symptom. 

Diagnosis.—The diagnosis is made by having the patient strain, when 
usually a funnel-shaped piece of mucous membrane appears. However, 
the mucous membrane may prolapse all around. In such instances it 
will be distinguished from a complete prolapse by observing that the 
folds are longitudinal and radiate from the center to the circumference. 

Treatment.—Our first effort should be directed toward removing the 
cause. Straining at stool should be interdicted. The best plan is to 
have the patient move his bowels without any effort. To accomplish this 
an oil enema should be given previous to a movement. Astringent 
enemas, such as krameria, will be found effective. If the muscle is 
relaxed and the mucosa prolapses between movements, strapping the 
buttocks may be tried. As a general rule, the cause being removed, and 
the muscle tone improved, the prolapse disappears; and this is particu- 
larly true in infants. However, in older people surgery may be neces- 
sary; the operation may be performed under local anesthesia. 


COMPLETE PROLAPSH 


Complete prolapse is an invagination outside of the sphincter of all 
the coats of the bowel. 

Etiology.—The factors which enter into complete prolapse are long 
sigmoid, deep culdesac, relaxation of the lateral ligaments, constipa- 
tion and straining at stool. A full bladder has also been regarded by 
some as an etiological factor. 

Bymptomatelogy.—Gradual protrusion at stool, with occasional 
bleeding and discharge of mucus is present. As time goes on, if not 
attended to, the protrusion increases. As a result, the sphincter be- 
eomes relaxed and incontinence follows. At first, the prolapse can be 
replaced but in later stages on coughing or sneezing the prolapse comes 
down. 
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Diagnosis. —Ordinarily, when the prolapse is not evident, the diag- 
nosis can be made by asking the patient to strain; or, after giving a 
peroxid enema the bowel will protrude. However, it may be found 
necessary to use the proctoscope. . 

Treatment.—In the early stages the treatment already described in 
incomplete prolapse may be sufficient. But when the condition is well 
established some operative procedure becomes necessary. The operation 
which the author has devised of resection of the sigmoid and shortening 
of the lateral ligaments is anatomically correct and will give a good 
result. | 


RUPTURE, INJURIES AND WOUNDS 


Rupture, injuries and wounds of the rectum, while comparatively 
rare, are always serious. On account of the anatomical relationship to 
the bony wall of the pelvis and its muscular padding on both sides, the 
rectum allows considerable traumatism without serious injury. But at 
the rectosigmoidal juncture, injuries more easily happen and more fre- 
quently occur than lower down. Hellsstrom, in a review of the litera- 
ture of spontaneous rupture, is convinced that, in most instances pre- 
ceding the rupture, there was some pathological condition. He relates 
the case of a youth, seventeen, previously healthy, who experienced pain 
and bleeding at defecation, followed by rupture with profuse perito- 
nitis. Another patient of Hellsstrom’s, sixty-three years old, was 
aroused in the night with unbearable pain in his rectum. At operation, 
ten hours later, a rupture with smooth edges and no evidence of blood 
in or around it, was discovered. There was no history of injury. 

During the late war, there were a great many cases of projectile 
wounds of the rectum reported. A case reported by Heincke, in which 
a healthy man, thirty years old, while lifting a heavy piece of iron 
experienced great pain and vomiting. When admitted to the hospital, 
the rectum was found to be ruptured. The author has treated several 
cases of severe lacerations of the perineum and rectum which were 
caused by a fall on some sharp body. In all instances the shock was 
pronounced. 

Symptomatology.—Severe pain in the rectum followed by shock, with 
or without hemorrhage would suggest injury in this region. 

Diagnosis.—The diagnosis is usually made by inspection or procto- 
scopic examination. 

Treatment.—This is surgical. 

Prognosis.—This should be guarded. 


FOREIGN BODIES 


Some quite extraordinary foreign bodies have been recorded as 
found in the anus. In the majority of these instances they are taken 
into the stomach, passed through the bowel and become implanted in 
the rectum. Pierra reports a case in which a stick 914 inches long and 
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inches in diameter was recovered from the rectum without serious 
damage. 

The South African kaffirs have been known to swallow aiawond’s 
recovering them later on. Some of the natives of Bengal were accus- 
tomed to putting a plug of dried clay in the rectum after the bowels 
moved, allowing it to remain there until the next movement. Fishbones 
and needles, however, are the objects most commonly found in the rec- 
tum. 

Symptomatology.—The symptoms will depend upon the kind of 
foreign body and the location. An abscess may be the first indication. 
Usually, however, as in the case of small objects, a sharp, shooting or 
stabbing pain during defecation is experienced. In one patient of the 
author the foreign body perforated the bowel and lodged in the sacro- 
iliac joint. 

Diagnosis.—This is usually made by the examining finger, the proc- 
toscope or the x-ray. 

Complications and Sequele.—Abscess formation and fistula, suppur- 
ation between the rectum and other organs are the most serious com- 
plications. 

Treatment.—This consists in removing the foreign body under an 
anesthetic. It may be possible, if the objects are not too large, to remove 
them through the proctoscope. 


TUMORS 


A benign tumor is a new growth whose cells are arranged in the 
same order as the tissues from which it is derived, with no special func- 
tion, and with a tendency to grow away from the parent tissue. The 
benign tumors usually found in the rectum are adenoma, papilloma, 
myoma, fibroma, villous growths, fibromyoma, angioma, chondroma, 
lipoma, lymphadenoma, cystoma, and dermoid cysts. As it will be 
impossible, in a limited space, to treat each of these tumors separately, 
only those most frequently seen will be considered. 


Benian TUMORS 


The adenomata, a glandular type, may be single or multiple; they 
may have a pedicle or a broad base. When occurring singly, as they 
do in young children, they ordinarily have a long pedicle. When mul- 
tiple, they are always associated with inflammation of the bowel and 
nearly always degenerate into adenocarcinoma. 

The symptoms are the passage of blood and mucus, occasionally 
severe diarrhea and‘tenesmus. 

Villous growths are broad-based tumors with a number of villous 
tentacles. 

The symptoms are pain in the back with bloody diarrhea and tenes- 
mus. This type of tumor nearly always undergoes carcinomatous de- 
generation and should be removed early. 

The treatment of all benign growths is surgical. 
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MALIGNANT TUMORS 


Malignant tumors are carcinomatous and sarcomatous. In the 700 
cases seen by the author 11% per cent. were sarcomatous. Nearly all the 
malignant tumors found in the rectum and sigmoid are of the adeno- 
carcinomatous type. 

Eticlogy.—Stockard in his studies of normal growth has devoted 
some attention to abnormal growths as well, particularly teratoma. He 
has found that the rules which govern normal growth-also have a special 
bearing on the development of cancer. He is convinced that there is a 
common condition of balance between growing parts and the potential 
growth parts; and all parts of the body have what he terms the advan- 
tage of position until they attain their full growth; that, if for any 
reason any part loses this advantage before having attained its full 
growth, it becomes dwarfed and some other organ assumes the advan- 
tage; that regulated balance among the organs is to a great extent due 
to the inhibiting and controlling effects of one growing part over other 
parts; and that after adult age is reached a state of balance is largely 
confined to the repair of natural loss. There still remains, however, 
considerable regenerative power; but this regeneration is never as per- 
fect or well controlled in the adult as in the child. Stockard found also 
that regenerative growths following injuries to the adult may become 
morbid in degree, and lacking regulation give rise to tumor-like con- 
ditions. 

Symptomatology.—There is found constipation in one who has 
always been regular; an increasing difficulty in getting the bowels to 
move; the passage of blood, or blood and mucus; and an imperative 
desire to move the bowels, with explosive movements of gas and mucus. 
At first, this necessity of moving the bowels more frequently than has 
been usual will occur occasionally through the day; but, later on, the 
desire becomes more frequent and urgent, and the patient has to rush 
to the toilet the first thing in the morning. As the disease advances he 
must get up at intervals during the night. There is always an inde- 
finable feeling in the pelvis, accompanied by indigestion. Sometimes the 
stomach symptoms are so pronounced that one may be led to believe that 
the lesion is located in the stomach rather than at the other end of the 
canal. Hemorrhoids are nearly always associated with cancer of the 
rectum. Many patients seek relief for this simple condition, ignorant of 
the more scrious lesion existing higher up. This explains why so many 
patients come to us with cancer who have been previously operated on 
for hemorrhoids, when unquestionably carcinoma existed at the time of 
the hemorrhoidal operation, but was not then discovered. 

Cachexia, loss of weight, pain, are all terminal symptoms, and are 
seen, as a rule, only in very late stages of cancer. When the tumor is 
situated in the anterior wall of the rectum, bladder symptoms may be 
evident even though there is no involvement of the prostate or bladder. 
These symptoms can be explained as being due to pressure or a pulling 
of the tumor, or to a perirectitis due to the ulceration. — 
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Diagnosis.—The diagnosis is made by the examining finger, or th2 
proctoscope. As adenocarcinoma is the most frequent type of malignant 
tumor, the finger usually comes in contact with a round, nodular mass, 
with a crater-like ulcer in the center. Its appearance as seen through 
the proctoscope is that of a cauliflower growth with a central ulcerating 
surface. In addition one sees a bloody, mucoid discharge covering the 
mucosa below the tumor, which makes it difficult, at times, to see the 
growth. These tumors are not infrequently located on the upper fold 
of Houston's valve. At times nothing except a little blood will be seen 
to indicate the presence of a tumor, so that it might be easily overlooked 
during a proctoscopic examination. Infection of the bowel, causing 
nodular outgrowths, may be mistaken for cancer; but, as cancer is 
usually local and the infection commonly extensive, one should incline 
to the diagnosis of an ordinary infection rather than malignancy in this 
instance. However, a chronically infected bowel (as in two instances 
in the author’s experience) may occasionally degenerate into carcinoma; 
and this makes the diagnosis between cancer and stricture very difficult 
at times. It is sometimes quite a puzzle to distinguish between a peri- 
rectal stricture and a sarcoma, because the mucosa is not always involved 
in either condition. One must always bear in mind that a secondary 
deposit from a primary tumor in the uterus may infiltrate the wall of 
the rectum and resemble a myoma, rather than an adenocarcinoma. 
Locating the primary tumor will clear up the diagnosis. Multiple 
diverticulitis of the lower sigmoid may closely simulate a carcinoma ; 
especially as loss of weight, hemorrhage and cachexia are frequent ac- 
companiments of diverticulitis, but the history of temperature, and long 
duration of the disease, together with proctoscopic examination, should 
be helpful in differentiating one from the other. Hyperplastic tuber- 
culosis may be mistaken for carcinoma; but as primary tuberculosis of 
the bowel is rare, a lesion in the lung should help to determine this. 

Treatment.—Too much emphasis on the necessity of an early colos- 
tomy in inoperable tumors of the rectum cannot be made. It allays 
pain, prolongs life, and enables the patient to attend to his usual occu- 
pations for some time. The operative results of the author are encour- 
aging; about 26 per cent. are alive after five years. Unfortunately very 
few patients are seen in the early stages of the disease, so that taking it 
all in all the results may be considered good. The immediate mortality 
from operation is about 16 per cent. in patients who have not been 
selected. 

X-ray or radium alone, so far as the experience of the author goes, is 
not efficacious. He has been using these methods, combined with surgery, 
for over a year, at St. Bartholomew’s Hospital, New York, but with 
indifferent results. °° 
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VISCEROPTOSIS 


Definition.—Visceroptosis is a term applied to the condition in which 
certain of the thoracic and abdominal viscera are situated at a level 
lower than normal. This situation of the viscera may be merely a part 
of a more general constitutional inferiority of congenital origin (habitus 
asthenicus), or it may be an acquired abnormality in a body type that 
was originally normal. In either case, visceroptosis, even of a marked 
grade, is often compatible with normal function of the viscera, In a 
considerable percentage of cases, however, abnormalities of function are 
present, which give rise to clinical symptoms. In a small number of 
cases, and those only of the extreme type, the ptosis of certain viscera 
may per se occasion painful sensations. 

The patient with the asthenic habitus of congenital origin is charac- 
terized not only by visceroptosis but also by an unstable nervous system. 
Either the gastro-intestinal or the psychoneurotic symptoms may pre- 
dominate in the individual case and disturbance in either sphere may 
react upon the other. 

Etiology.—The congenital tendency towards a certain type of body 
structure, which includes visceroptosis as one of its stigmata, is perhaps 
the most important etiological factor to be considered. This body type 
has rather arbitrarily been considered by some as evidence of a degen- 
eracy due to the influence of civilization. By others it is considered as 
evidence of the persistence of certain prehistoric racial characteristics of 
which earnivorousness is the most prominent. Certainly, there must be a 
foundation in the genotype to account for the peculiar phenotype that 
Vol. VII 735 . 
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develops. It will be convenient to speak of this body-type as the habitus 
asthenicus. 

In this type of body the mechanisms that normally retain the ab- 
dominal viscera at their usual levels are at a disadvantage; faulty pos- 
ture, lack of muscle bulk, lack of muscle tone and lack of sufficiently 
developed fat pads in the abdomen conspire with congenital hypermo- 
bility of the organs (due to lack of completion of peritoneal fusions, etc.) 
to result in a descensus of the viscera. By some (Albu) the abdominal 
visceroptosis in these cases is supposed to be present from birth, but 
more recently R. H. Smith has stated that only the tendency is congeni- 
tal, the visceroptosis appearing at about the age of puberty. Faulty 
posture is undoubtedly a factor which commonly aggravates the mechani- 
eal disabilities of this type of body make-up (Goldthwait). Childbear- 
ing, by the resultant impairment of the anterior abdominal wall, and, 
perhaps equally, by the strain it imposes on the nervous system, is of real 
etiological significance in the acquired type. Loss of weight, especially 
rapid loss of weight, has a great influence in aggravating the condition, 
just as the degree of chronic undernutrition is very apt to run parallel 
to the degree of visceroptosis. 

As an important secondary factor in some cases must be included the 
wearing of tight corsets by women and of tight belts by men. Over- 
weighting of certain portions of the gastro-intestinal tract with the 
digestive products (due to atony, dilatation, and stasis) occurs in viscer- 
optosis and leads to still further descensus of the parts affected. This 
is especially true of the ptosed stomach and cecum. The importance of 
the secondary factors is best demonstrated in the cases of acquired 
visceroptosis seen frequently in women who have borne many children 
or who have become rapidly emaciated. 

The etiological factors are best appreciated when one considers the 
normal mechanical supports of the abdominal viscera. These include: 
(1) The suspension of the viscera from the diaphragm and the factors 
supporting the diaphragm (vacuum in thorax, pericardium, cervical 
fasciee to lower skull) ; (2) the fusion of the viscera with the posterior 
peritoneum; (3) the lumbar lordosis and the psoas muscle forming a 
shelf for the kidneys and narrowing the lower abdomen; (4) the tonus 
of the anterior abdominal wall, allowing it to accommodate itself to the 
varying bulk of the abdominal viscera at different phases of digestion, 
with preservation of a constant even tension that offers resistance to 
forward or downward displacement; and (5) the fat in the retroperi- 
toneal tissues, the mesentery, and the omentum, supporting everywhere 
the heavier viscera and preventing undue dragging upon their peri- 
toneal attachments. 

The resultant of all these factors is ‘‘abdominal equilibrium’’ be. 
tween the elements supporting the viscera and the force of gravity tend- 
ing to displace them downward. Faults in any one or in several of the 
factors mentioned favor splanchnoptosis. 

Symptomatology.—As has been pointed out, the cases of splanch- 
noptosis may be divided into two great groups from the standpoint of 
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symptomatology: (1) Those presenting no symptoms (asymptomatic 
type); and (2) those presenting general or local symptoms, or both 
(symptomatic type). 

The general symptoms presented by patients with the habitus 
asthenicus and visceroptosis are well known. They are those of asthenia, 
the patients tiring easily on physical or on mental exertion. They 
constantly complain of lack of endurance. There is often slight tachy- 
cardia and vasomotor disturbances are not uncommon. Many of those 
presenting the so-called effort syndrome, or neurocirculatory asthenia, 
‘are of the asthenic habitus. A large proportion of the patients also 
exhibit a labile psyche, no small contingent of the psychoneurotic group 
consisting of splanchnoptotics who complain of nervous dyspepsia. 

In gastroptosis, the patients may complain of anorexia, of a feeling 
of fullness in the stomach or of subjective symptoms referable to changed 
secretions. Nausea, gaseous eructations and intestinal disturbances 
(constipation, mucous colitis) are frequent complaints. In addition the 
patient with gastroptosis who complains of symptoms usually emphasizes 
feelings of weakness, insomnia, headaches and depression. When the 
duodenum as well as the stomach is ptosed there may be marked disturb- 
ances of nutrition. | 

The subjective complaints associated with the enteroptosis consist of 
constipation, various kinds of painful sensations in the abdomen, and 
abdominal distention. with protuberant lower abdomen. Many of these 
patients have their minds centered upon the abdomen and suffer from 
hypochondriacal depression. This depression is always worse during 
attacks of mucous colitis, so common in this condition. The constipation 
in enteroptosis may be either of the atonic or of the spastic type, though 
the latter is the more common. 

In. hepatoptosis with mobile liver some patients may complain of no 
symptoms at all, whereas others suffer distress from a feeling of weight 
and tension in the abdomen and have associated disturbances of diges- 
tion. Signs of venous obstruction may appear owing to kinking of the 
portal vein or of the vena cava. Occasionally the hepatoptotic patient 
may suffer from pains in the back that radiate toward the shoulder or 
toward the sacrum. Sometimes, too, the tug on the diaphragm, due to 
the low position of the liver, may cause respiratory or circulatory dis- 
turbances. If the gall-duct be kinked or the hepatic blood-vessels be 
partly occluded by a kink, secondary changes in the liver may follow 
with corresponding symptoms. 

Ptosis of the spleen usually causes no subjective complaints, though 
the patient may feel the mobile organ in an abnormal position and be 
alarmed by this. Now and then a spleen is so mobile as to undergo 
partial torsion or complete torsion causing interference with the circu- 
lation and necrosis. 

In nephroptosts there may or may not be subjective complaints on the 
part of the patient. Most often the displaced organ is discovered acci- 
dentally on abdominal examination by the physician. Some patients 
complain of a drawing feeling or of pressure in the region of the kidney 
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; and fear that they suffer from some serious disease. Even when a wan- 
dering kidney is discovered it is questionable whether the physician 
should inform the patient of the fact, for many of those patients easily 
become hypochondriacal and ascribe a serious importance to an anomaly 
that is usually of but little significance, If a patient has been told of a 
wandering kidney and is worried about it, he should be given strong 
reassurance by the physician that the anomaly as a rule is harmless; if 
local treatment is avoidable, all the better. In cases of extreme mo- 
bility of the kidney, however, sudden attacks known as ‘‘Dietl’s crises’ 
may occur, the patient suffering from violent colicky pains in the kidney 
region due to kinking of the ureter and to urinary obstruction. Such 
attacks are most often precipitated by bodily overexertion, by the lifting 
of heavy weights, or by bending or stooping. The attacks may be accom- 
panied by vomiting, chills, fever and collapse ; there may also be oliguria 
and sometimes hematuria. Avfter the att#k is over the patient notices a 

. sudden polyuria with disappearance of the local swelling. Structures 

. adjacent to the kidney may occasionally be compressed by a floating 

| kidney. Among the organs that may be thus pressed upon are the duo- 
denun, the bile-duct or the neighboring intestines. 

In cardioptosis, or drop heart, there are often no symptoms referable 
to the heart itself, though some patients complain of a little breathless- 
ness on exertion and notice that they have a rapid pulse, especially on 
excitement or on exertion. The low blood-pressure and the vasomotor 
disturbances associated with this condition have already been referred to. 

In general splanchnoptosis with asthenic habitus it is common to find 
many signs of neurasthenia or of psychasthenia. The patients complain 
of headache, of urticaria, of periodic circulatory disturbances, periodic 
dyspepsias, nervous asthma, coryza vasomotoria, false angina, etc. The 
symptoms of nervous dyspepsia are usually in the foreground and are 
protean in form. They may include anorexia, glossodynia, cardiospasm, 
food idiosyncrasies, nausea, gastralgia, entralgia, abdominal hyperesthe- 
sia, chronic constipation, rectal disabilities, mucous colitis, intestinal 
fermentation, and the like. Many of these patients are vagolabile ; some 
of them are vagotonic; and some are sympatheticotonic. They seem to ba 
somewhat more prone than the majority of people to focal infections, 
as their powers of resistance to infection seem to be diminished. This 
perhaps accounts for the incidence of pulmonary tuberculosis, of duo- 
denal ulcer, of appendicitis and of chronic arthritis in patients exhibit- 
ing the habitus asthenicus. Among mental defectives and among 
patients suffering from true psychoses the enteroptotic habitus is es- 
pecially common as a part of a general congenital inferiority. 

Diagnosis.— The habitus asthenicus is recognizable at a glance by the 
eye of the expertenced clinician. The tall thin patients with long trunks, 
flat chests, acute epigastric angle, floating tenth ribs, and sunken abdo- 
men with protuberance of its lower part tell the physician with what 
he has to deal as soon as he sees his patient undressed. On examination 
his first impression is confirmed by discovery of a hypoplastic drop heart, 
a narrow aorta, the objective signs of visceroptosis, small retroflexed 


DIAGNOSIS 739 


uterus, etc., and these objective signs are usually further corroborated 
by the psychoneurotic phenomena manifest on conversation with the 
patient. | 

The objective signs of visceroptosis are easily, discoverable by physi- 
cal examination and by rnpentgenological studies. In gastroptosis the 
greater curvature may, on distention of the stomach, be found. below the 
level of the umbilicus, the pylorus itself often being situated below the 
navel, The lesser curvature of the stomach is correspondingly de- 
pressed ; when on distention,of the stomach the pylorus is found between 
the xiphoid and the umbilicus or below the umbilicus, one can be sure 
that a gastroptosis exists. The condition 1s most easily recognized, how- 
ever, on roentgenoscopic examination in the standing position. The 
body of the stomach is drawn out into a long tube that runs almost 
parallel to the spine, and the pylorus and the lesser curvature are visible 
at a low level, for pyloroptosis is usually present also. Such ptotic 
stomachs are usually atonic,; but one does meet with gastroptosis without 
atony: and one may see atony without any ptosis. The motility of the 
gastroptotic stomach is usually slightly delayed. On chemical examina- 


tion there is frequently superacidity but not always. A dilatation of» 


the duodenum in association with gastroptosis is recognizable in. the 
x-ray by the finding of the ‘‘sausage-shaped duodenum’’ of Holzknecht. 
Reflex cardiospasm is by no means uncommon in cases of gastroptosis, 

In enteroptosis the displaced intestines, especially a displaced cecum 
or a displaced transverse colon, can often be felt on palpation. The 
exact position of all parts of the intestines can however be determined 
best by means of x-ray examinations made after a contrast meal. For 
the determination of the position of the different parts of the large intes- 
tine, x-ray plates made after a contrast enema are very helpful. In 
ptosis of the transverse colon (fransversoptosis) this portion of the intes- 
tine may be seen as a V-shaped or a W-shaped loop in an abnormally 
low position. 

In hepatoptosis the dislocated liver is palpable as a large movable 
tumor in the right-upper abdomen. If one palpates while the patient 
is standing, the liver may even be found in the lower abdomen, though 
in the recumbent position it can be pushed back into its normal place, 
except in rare cases in which it has become adherent at an abnormal site. 
In extreme instances of wandering liver the whole organ can be grasped 
between the two hands in the middle or lower abdomen and it may be 
possible to feel distinctly the incisure in the liver margin. One who 
feels an outspoken wandering liver for the first time is not likely soon to 
get over his surprise. When the liver is freely movable and easily re- 
placeable there should be no difficulty in recognizing the riature of the 
mass. When, however, the liver is fixed by adhesions in an abnormal 
position this may be far less easy. Such a mass has been mistaken for 
pelvic tumor, for hydronephrosis, for mobile kidney, and for omental 
tumor. 

A wandering spleen should not be mistaken for an enlarged spleen 
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that is palpable below the costal margin without increased mobility.. In 
simple wandering spleen the blood is unchanged. : 
In nephroptosis several degrees of mobility occur. When only the 
lower pole of the kidney is palpable on deep inspiration the organ is 
spoken of as a ‘‘palpable kidney’’; if on bimanual palpation the kidney 
can be captured at the end of deep inspiration and held down, though 
not below the level of the umbilicus, the organ is spoken of as a ‘‘movable 
kidney’’; if there be still greater mobility, so that the kidney can be 
pushed downward as far as the groin or medialward as far as the middle 
line, it is spoken of as a ‘‘floating kidney.’’ Care must be taken not to 
: confuse a hypermobile kidney with other masses that may resemble it, 
such as a large gall-bladder, an ovarian cyst, or an omental or intestinal 
‘neoplasm. It is probable that Dietl’s crises, when they occur, often 
" go unrecognized, for the attacks may be supposed to be due to renal 

colic, to bilary colic, or to appendicitis. When there is doubt as to 
‘whether right-sided pain is due to a Dietl’s crisis associated with a 
‘movable kidney or to some.other cause, an examination by a urogenital 
i specialist with catheterization of the ureters will usually decide, for the 
pain of Dietl’s crisis can often be reproduced between attacks by inject- 
‘ing fluid into the ureter of the same side. The patient recognizes imme- 
_diately the identity of the artificially produced pain with the spontane- 
‘ous attack. X-ray plates of the renal pelvis on the two sides after 
‘ thorium injection will often show a slight dilatation on the affected side 
‘due to slight hydronephrosis. 

The drop heart or cardioptosis is easily recognizable on physical ex- 
amination and especially on roentgenoscopic or teleroentgenographic 
examination. The median position of the cardiovascular stripe, its 
narrowness, the small area of the heart in contact with the diaphragm, 
the lateral mobility of the stripe on change of position of the patient, the 
high level of the base of the heart, and the exaggeration of the second 
curve on the left side, are striking features on roentgenoscopic examina- 
tion. In the teleroentgenogram the peculiar position of the heart, its 
small size, as well as the small size of the aorta, can easily be made out. 
Sometimes a soft systolic murmur is audible over the heart. The blood- 
pressure Is usually low. 

In the constitutional form of visceroptosis the determination of the 
so-called splanchnoptotic index of Becher-Lennhoff may be interesting. 
It is obtained by dividing the distance of the jugulum from the upper 
margin of the symphysis pubis by the minimal circumference of the 
abdomen and multiplying the result by one hundred, thus: 


Jugulo-pubie distance 


Index == s-Tmnl abdominal circumference °~ 20° 


In normal women the index in the recumbent position averages 75, 
in the standing position a little leas, whereas in man it is less than 75. 
A higher index, for instance over 80, is met with in the habitus asthent- 

and in people with palpable kidneys. 

In the acquired form of splanchnoptosis, seen in thin women who 
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have borne many children and due to relaxation of the abdominal walls 
and the mesentery, a marked diastasis of the recti muscles can usually 
be demonstrated. One asks the patient when lying on her back to raise 
the head, when immediately a marked bulging appears between the recti 
muscles of the abdomen, On standing, such a patient will exhibit a 
strikingly pendulous abdomen owing to the atrophy and flaccidity of its 
walls. Sometimes the whole of the examiner’s hand can be inserted 
between the recti muscles and the several organs within the abdomen 
ean be grasped. 

A description of the differentiation of symptoms due to ptotic viscera 
from those occurring in the various subacute and acute inflammatory 
conditions within the abdomen would lead us too far afield. It goes 
without saying that the physician should in every case try to make his 
diagnosis complete. The mere finding of splanchnoptosis does not mean 
that other conditions may not also be present; indeed, it is not at all 
uncommon to meet with inflammatory and neoplastic conditions in the 
abdomen of patients exhibiting splanchnoptosis. 

Treatment.—In the treatment of visceroptosis we make use of meas- 
ures that will restore normal nervous tone, of measures that will over- 
come the mechanical deficiencies, of measures that will combat the func- 
tional defects and, afterwards, of measures that tend to keep the patient 
in good physical and mental condition and that will prevent a recurrence 
of symptoms. 

As has been said, the majority of visceroptotic patients are markedly 
undernourished and many of them are confirmed psychoneurotics. 
Often a thorough rest cure with general upbuilding, the putting on of 
weight, massage, hydrotherapy, psychotherapy, and, later, occupation 
therapy, will do more than anything else to restore the patient, who has 
become incapacitated, to a nearly normal if not to a completely normal 
life. In mild cases so radical a procedure is, of course, unnecessary, 
but in the severer forms of the disease, where the patient is thirty or 
forty pounds below normal weight and where the nervous and mental 
symptoms are marked, the shortest way out of the difficulty is to per- 
suade the patient to enter a hospital, a sanitarium or a nursing home, 
where a scientifically conducted rest- and upbuilding-cure can be given. 
An intelligent gpecial nurse is a sine qua non, particularly when food 
phobias exist, or when delusions of interpretation of symptoms have 
become established. Nothing in practical medicine is, however, more 
gratifying than the results obtainable in many of these cases when the 
physician is given a free hand, unmolested by the family or the friends 
of the patient, to control the rest, the diet, the exercise, the occupation, 
etc., for a few weeks, with utilization of all the modern physical and 
mental methods of therapy that are at his disposal. Simple methods are, 
however, preferable to complex methods. The physician who has se- 
cured the confidence of his patient by his thorough methods of examina- 
tion and by friendly and sympathetic treatment can, as a rule, rapidly 
fatten these patients and do much to free them from their psychoneu- 
rotic torments without making use of anything but the simplest methods 


742 VISCEROPTOSIS, ETC. 


of rest, isolation, nursing, diet, and the milder forms of hydrotherapy, 
mechanotherapy, psychotherapy, and occupation therapy. In some 
Sanitaria, too, many methods of treatment are made use of in the attempt 
to build up these patients. The authors have known of patients actually 
being worn out by multipie and superfluous therapeutic efforts. The 
symptoms of so-called nervous dyspepsia may indeed be very trouble- 
some, but it one will begin with the milk diet of Du Bois and after a 
few days will go over to a sensible diet composed of all kinds of easily 
digestible foods, success will more likely attend his efforts than if he 
pays too much attention to the whims and caprices of his patients. Nor 
is it necessary to restrict a patient to a very dry diet as is often done in 
splanchnoptosis. These patients have some digestive disturbances at 
first no matter what diet they employ. It is therefore best as a rule to 
give an all-round diet and to teach the patients to bear with equanimity 
their symptoms until they disappear. Many of these patients swallow 
air, and nausea and vomiting may be troublesome for a time, but usually 
these symptoms can be gradually overcome. The secretory and motor 
‘disturbances of the gastro-intestinal tract may need a little pharmaco- 
therapeutic attention, but the wise physician will avoid any excess in 
the use of drugs. 

It is impossible to give general directions for the meeting of all the 
various symptoms that may be complained of. The therapy. must be 
individualized in each case. Any organic changes found to be present 
must, of course, be given due attention. Very often, however, the ex- 
istence of organic changes is a purely accidental association and treat- 
ment directed toward them has no influence upon the course of the 
‘‘nervous dyspepsia,’’ which yields only to treatment directed toward 
the general psychoneurotic state. 

The greatest triumphs of rest- and feeding-cures are met with in the 
undernourished splanchnoptotics. Their condition has often been pro- 
duced by overprotection of the stomach and fears regarding the ingestion 
of particular types of food. Not infrequently these patients will have 
more symptoms when on a very mild diet than when they are ingesting 
all kinds of foods, including those that are notoriously indigestible. The 
diet should contain plenty of vitamins as well as the staple articles of 
food. If a patient take some milk, some leafy green vegetables and some 
fresh fruit or fruit juice each day he will ingest all the vitamins that 
are necessary. Excesses of condiments are of course to be avoided, but 
some tea and coffee may be permitted, and a little wine or beer, es- 
pecially with the principal meal, will often be found helpful. A bitter 
tonic before meais may increase the appetite when it is lacking. Mild 
sedatives may be necessary at night if msomnia be a troublesome symp- 
tom, though as a rule it is best tc treat insomnia by physical and psy- 
chical rather than by chemical methods. 

Of the measures used to repair the mechanical defects in splanch- 
noptoties, the gaining of weight and especially of fat comes first. Fat 
in the omentum and in the peritoneal tissues is the best of all sup- 
ports for ptotic viscera. Next to fattening the patient comes strengthen- 
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ing of the anterior abdominal wall by means of suitable calisthenic 
exercises, If there are postural defects, they should also be corrected 
by the well-known measures-now utilized by the orthopedists. If the 
patient should be compelled to be up and about before he can be made 
to gain weight and to correct his posture, some help may be given by 
means of palliative corsets, binders, strapping, etc. The authors rarely 
find it necessary, however, to use these mechanical appliances in the 
treatment of visceroptosis, and unless they are absolutely unavoidable 
they are certainly a nuisance to a patient. Now and then there may 
be a patient who requires some such appliance, but it is surprising how 
well one can do without them in by far the majority of the cases. 

For some time, as is pointed out in the paragraph dealing with the his- 
tory of the subject, surgical measures were made use of for fixing loose 
organs in position. These have now, and with right, been entirely 
abandoned, except, perhaps, for an occasional case in which it seems 
impossible to prevent Dietl’s crises (due to kinking of the ureter) with- 
out surgical interference. Even here, however, fattening the patient and 
the wearing of a suitable support will in most cases make surgery en- 
tirely unnecessary. 

In the treatment of the functional deficiencies associated with vis- 
ceroptosis, measures for the overcoming of gastric hyperacidity and of 
chronic constipation are those indicated most frequently. When the 
stomach contents are hyperacid and the hyperacidity gives rise to sub- 
jective symptoms, it may be well to use a blunting powder after meals, 
at least for a time; any one of the well-known formule may be used. 
It is the authors’ custom to give a quarter of a teaspoonful of the 
following powder a half hour after each meal to relieve pain due to 
gastric hyperacidity : 


Magnesite ustee ..,.... ccc eee ec eeeneeees 10.0 grams (154.32 grains) 
Sodii bicarbonatia ......... ccc eevee aeee 10.0 grams (154.32 grains) 
Potassii carbonatis ...........ceeeeeees 6.0 grams ( 92.60 grains) 
Extracti belladonnt ........ccceeeceeee 0.7 gram (10.803 grains) 


Such patients are often vagotonic and are benefited by taking Trousseau 
pills before breakfast each morning. The formula of Trousseau’s pill 
is as follows: 


Extracti belladonna, ; 
Folii belladonn@..........cceecceecceneeee ia 0.8 gram (4.63 grains) 
Extracti gentiane q.s.u.f. pil. No. 30. 


The authors begin by giving two pills before breakfast and increase the 
number until six or eight are taken each morning. After a while the 
dose may be gradually reduced and later the pills may be left off 
altogether. 

When intestinal stasis exists, whether the patients complain of con- 
stipation or not, it is important to determine by x-ray examination the 
kind of constipation that exists, whether atonic or spastic, and also the 
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region of the intestines in which accumulations occur. Suitable diets 
are then ordered and in addition one may make use of mineral oil as a 
lubricant and of agar-agar, regulin, bran, or seeds of Psyllium to give 
added bulk to the intestinal contents. An occasional laxative or purga- 
tive may be necessary. Now and then it may be desirable to give an 
‘enema, but the habitual use of purgatives and of enemata is most ob- 
jectionable, and if the patient has formed a purgative or an enema habit 
the physician will do well to overcome it and to reéducate the patient 
to normal bowel movements obtainable by simple hygienic measures. 
!Many constipated patients drink too little water; a glass or two of 
water on rising and the same amount an hour before the midday meal 
and an hour before the evening meal should be prescribed in such cases. 
In a few instances, actual organic obstruction may be found in the 
intestinal tract, in which event surgical measures may be necessary to 
overcome it. 

If thin patients are fattened and if psychoneurotic patients are 
rested and reéducated to normal habits, the symptoms usually ascribed 
to splanchnoptosis will as a rule disappear. There are almost sure to 
be relapses, however, unless the patient is kept under supervision by 
the physician for a long time after the preliminary treatment. The 
patient should be instructed to report at definite intervals, the length 
of time between visits being gradually increased as the health becomes 
more firmly reéstablished. Definite instructions as to the mode of life 
should be given in writing to the patient and at his recurring visits the 
several points should be checked up by the physician to make sure that 
the patient is not straying from the right path. It may be necessary 
for a partially protective régime to be maintained for some time. For 
instance, after a rest cure it is usually desirable for the patient to re- 
main on part rest for at least several weeks, taking breakfast in bed and 
remaining there until 10:30 o’clock in the morning, resting lying down 
for an hour or so after the midday meal, and retiring at 9 o’clock P.M., 
even though he be able to walk an hour in the forenoon and an hour in 
the afternoon. Later on, the amount of rest may be diminished and the 
activities gradually increased. The patients should be warned to avoid 
excesses of all sorts, especially the excessive use of tobacco, of coffee, of 
tea, and of alcohol. A life in the open air is highly desirable for these 
patients and they should be taught to sleep with their windows wide open 
provided they can be kept warm in bed. Regular exercises and relaxa- 
tion and congenial occupation should be arranged for throughout the 
whole of life. 

Pathological Anatomy and Physiology. We are now familiar with 
a considerable body of facts bearing upon the pathological anatomy of 
splanchnoptosis and upon the pathological physiology of the ptotic 
organs. 

The asthenic habitus includes: (1) Tallness and narrowness of the 
body; (2) small bones with gracile bony framework; (3) long trunk; 
(4) flat chest, drawn in at its lower part, with a very narrow costal 
angle, the lower ribs often being only a couple of fingerbreadths above 
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the crests of the ilia; (5) tenth rib floating, or at least attached only by 
ligamentous instead of cartilaginous attachments (costa decyma fluctuans 
of Stiller) ; (6) abdomen sunken inwards above the umbilicus and pro- 
tuberant below that level; and (7) posture, usually that of fatigue, the 
head hanging forward, the shoulders carried forward and the back flat 
with obliteration of the lumbar curve. 

In the thorax, the cardiovascular apparatus is elongated and nar- 
rowed, the heart often standing almost perpendicular as the so-called 
‘“drop heart’’ (cardioptosis). 

The abdominal findings include, in varying grades, the following: 
The stomach is prolapsed, sometimes being of the hammock type and 
descending in a median position, but more often being of the so-called 
fishhook type with the coneavity to the right, the whole of the organ 
lying to the left of the spine. The cecum lies either with its lower pole 
at the brim of the lesser pelvis or, in more marked cases, with the greater 
portion of its bulk within the lesser pelvis. The hepatic flexure of the 
eolon is usually but little, if any, above the crest of the ilium. The 
transverse colon descends in a ‘‘V,’’ or in a loop, to the level of the 
symphysis pubis, or even lower so as to extend into the lesser pelvis. The 
splenic flexure of the colon is usually in its normal position, showing 
very little descent. The liver, spleen, and left kidney are, as a rule, but 
little prolapsed, though in severe cases a ‘‘wandering’’ liver or spleen 
may be met with and the left kidney as well as the right may occupy a 
low position and be preternaturally mobile. 

These findmgs are those commonly met with upon x-ray studies of 
the gastro-intestinal tract after a barium meal. The positions visible in 
x-ray plates may not be exactly those of the viscera on fasting, or those 
during the digestion of a full diet. However, they approximate such 
positions quite as closely as do autopsy findings, and differentiate the 
cases quite clearly from the normal. 

In association with abdominal visceroptosis pathological changes of 
various sorts are frequently met with in the abdomen. These include 
dilatation of the atonic prolapsed stomach, duodenal dilatation, intesti- 
nal kinks, especially of the ilium and of the colon, mobile cecum, ulcera- 
tive and nonulcerative colitis, especially mucous colitis, adhesions in 
various regions, especially in the right upper quadrant and the right 
lower quadrant, the formation of new membranes, congestions of ptotic 
viscera due to kinking of their blood-vessels, hydronephrosis due to kink. 
ing of the ureter of a ptotic kidney, ete. Space will not permit further 
mention of these pathological conditions. For further descriptions of 
them textbooks of pathological anatomy should be consulted. 

Many patients with splanchnoptosis are devoid of outspoken clinical 
symptoms referable to their disorder but in the severer forms symptoms 
of various sorts appear,—gastro-intestinal, urogenital or nervous. 

The gastro-intestinal disturbances in visceroptosis depend upon dis- 
turbances of motility, upon disturbances of secretion, or upon both. 
These disturbances, in turn, depend in part upon the mechanical con- 
ditions present, and in part upon disturbed innervations of the vagal and 
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sympathetic nervous systems. Similarly, the urogenital disturbances 
depend in part upon mechanical interference with the lumina of the 
blood-vessels and the ureters owing to kinking caused by hypermobile 
kidneys, in part upon pressure effects upon the urinary. passages and 
genital organs, and in part upon disturbed innervations. The nervous 
symptoms have their origin partly in local conditions within the abdo- 
men, and partly in the congenital inferiority of the nervous system as a 
whole that'is so common in the habitus asthenicus. Forms of viscerop- 
tosis that have been asymptomatic for years may become symptomatic 
owing to disturbance in nervous regulation of the gastro-intestinal func- 
tions, less often owing to an actual increase in the degree of mechanical 
defect existing. 

Historical Comment.—The peeorniGon of aaseonton by Glénard 
and of the asthenic habitus by Stiller marks an important incident in 
the long history of the attempts made by medical men in all the ages 
to discover a patholégical basis for the symptom-complex that is popu- 
larly termed ‘‘nervous dyspepsia.”’ 

In this ‘‘dyspeptic syndrome’’ are included a host of symptoms— 
anorexia, food phobias, fullness after eating, nausea, abdominal pains, 
tenderness, flatulence, constipation or diarrhea, mucous colitis, ete. 
There have always been those who have been inclined to consider it as 
primarily psychic in origin and others who sought an explanation in 
pathologic anatomical states of various abdominal viscera, or in per- 
versions of the physiological processes of digestion. It is interesting 
and a little discouraging to trace the history of this subject and to note 
one by one the various theories appearing and holding sway over the 
minds of men, and then being gradually abandoned in favor of some 
new hypothesis, but often reappearing in a new garb a few generations 
or centuries later. To mention only a few instances, it is rather amus- 
ing to see the ‘‘black bile’’ of Hippocrates now’ being reintroduced to 
the medical world by those who are enthusiastic over biliary drainage 
through the duodenal tube after magnesium sulphate has been intro- 
duced, to see the chronic peritonitis of Rokitansky and Virchow being 
heralded anew by Lane, and to note that the clysters of Moliére’s day, 
which were supposed to wash out from the bowels the infarcted humors 
(succus melancholicus), are even now used as & panacea at some of our 
well-known sanitaria. At the moment, colonic irrigation is zealously 
supplemented by regular intracolonic implantations of Bacillus acido- 
philus and other ‘‘friendly’’ bacteria. The state of the liver, of the bile, 
of the spleen, of the gut and of the female generative organs, ‘congestion 
in the portal veins, peritoneal adhesions and abnormalities of position of 
the viscera have all been used at times as explanations of nervous dys- 
pepsid and no doubt will be so used again. 

Some physicians have always taken the middle ground and felt that 
in some cases presenting this symptom-comiplex of ‘‘nervous dyspepsia’’ 
the condition was primarily psychic ‘in origin and that in others it was 
primarily due to local abdominal conditions. Boerhaave: spoke of hypo- 
chondria siné materie and hypochondria cum materie; and in later times 


HISTORICAL COMMENT 747 


we have been told of ‘‘primary psychoneurotic states’’ and of ‘‘reac- 
tive psychoneurotic states.’’ 

The alterations of position of the abdominal viscera as a cause of 
‘‘nervous dyspepsia’’ were, as far as we can find, but little mentioned 
before the nineteenth century, though de Haen, in 1768 and later, pub- 
lished wood cuts showing abnormal positions of the viscera and drew 
attention to the atypical symptoms thus engendered. In the early part 
of the nineteenth century more notice was taken when Esquirol described 
the prolapse of the transverse colon that he found in 33 of 168 mental 
cases, especially among melancholics. G. Fleischman noted the fre- 
quency at autopsy of anomalies of position of the intestines and notably 
of the large intestine and stated his belief that a number of these cases 
were referable to fetal developmental anomalies. Cruveilhier drew atten- 
tion to the influence of corsets upon the form and position of the viscera. 
Rokitansky described the changes in position due to adhesions, Virchow 
in 1853 gave to this condition the name of chronic partial peritonitis 
and called it one of the most important diseases, one to which the atten- 
tion of physicians could not be too much drawn. He pointed out, also, 
the greater frequency of adhesions affecting the colon and believed that 
the abnormal positions of the gut seriously disturbed its function and 
gave rise to symptoms. Such symptoms, Virchow stated, might well 
explain the appearance of abnormal nervous and mental phenomena. 

These earlier observations were based upon postmortem findings, but 
Rayer brought the subject of visceroptosis into the field of clinical diag- 
nosis when he described the palpation of the movable right kidney. This 
observation led to a flood of publications. The most varied and the most 
severe Symptoms were attributed to the overmobility of organs. The 
nervous and dyspeptic phenomena were especially noted in patients with 
movable kidrieys and, since no other pathological process was discover- 
able besides the palpable kidney, it was felt that this must be causing 
the symptoms by mechanical or reflex means. The interest in this sub- 
ject reached its height when, in 1878, Martin of Berlin performed the 
first nephrectomy for movable kidney and in 1881 Hahn of Berlin pub- 
lished an account of the first nephropexy. 


One might digress at this point to state that with these dates begins the rather 
sorry story of the surgical treatment of neurasthenia. With freedom to enter the 
abdomen with impunity came an era when all the theories, ancient and modern, as 
to the causation of the nervous dyspepsia syndrome by disorders of the abdominal 
viscera, were joyously adopted by the surgeons and put to the surgical test. It has 
now been proven rather conclusively that removing the ovaries, womb, kidneys, colon, 
appendix, gall-bladder and portions of the stomach will not cure this type of 
neurasthenia; nor will short-circuiting of the hollow viscera nor stitching them up 
into supposedly normal positions do so. Many surgeons have learned these lessons 
and are inclined now to tell these patients that they are suffering merely from 
‘“nerves’’ and send them home. Valuable knowledge has been gained therefore by 
this era of surgical experiment. And after all some wars have cost an equal 
amount of suffering with no gain at all. 


It was not long before it was noted that the prolapsed right kidney 
was often associated with other structural abnormalities. In 1881 Lan- 
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dau drew attention to the frequency with which a movable kidney could 
be demonstrated in multipare with relaxation and bulging of the 
anterior abdominal wall below the umbilicus. More difficult to explain 
was the frequent association of ren mobile with the dilated and pro- 
lapsed stomach, which had been described by Kussmaul. 

A great advance was registered in 1887 with the appearance of F. 
Glénard’s publication on enteroptosis. The significance of his contri- 
bution is in his view of the prolapsed kidney as constituting not a 
disease in itself but merely one feature of a more general condition. 
Many details of Glénard’s theories failed to meet with general accep- 
tance but in the above-stated respect he inaugurated our present con- 
eeption of the nature of visceroptosis. Glénard associated in one and 
the same disease-picture the relaxed abdominal wall, the mobility and 
descent of the right kidney, the prolapse of the stomach, and the ptosis 
of the colon. His explanation of the pathogenesis was an entirely 
mechanical one and was somewhat fantastic. The primary factor was, 
in his opinion, a descensus of the loosely attached hepatic flexure, due 
to trauma, repeated childbearing, typhoid fever, etc., which entailed a 
descent of the right kidney, the duodenum and the rest of the colon. 
Kinking of the gut led to gastric stasis, dyspepsia, etc. The whole con- 
dition he thought should be looked upon as an entité morbide with dys- 
peptic symptoms: the neurasthenic symptoms he believed to be purely 
secondary. 

Though many were ready to believe that now at last, after Glénard’s 
papers, the true pathology of nervous dyspepsia had been found, others, 
and among them Stiller, took a somewhat different view. Stiller pointed 
out the weakness of Glénard’s mechanistic views and summed up the 
evidence in favor of a congenital origin of the visceroptosis that Glénard 
had described. He pointed out that these ptotic abdominal conditions 
are so regularly found in patients of a certain body form that from the 
external appearance of the persons alone the existence of visceroptosis 
may be accurately predicted. He described the visceroptotic habitus 
and coined the term asthema congenita universalis to describe the clini- 
cal picture presented by these patients with labile irritable nervous sys- 
tems, digestive neuroses and a constant physical type characterized by a 
gracile skeleton, a long thorax, thin relaxed muscles, thin panniculus, 
fluctuating tenth ribs and varying grades of visceroptosis. 

Since Glénard’s and Stiller’s contributions interest in the subject 
of visceroptosis has led to much work along four main lines: (1) Ampli- 
fication of Stiller’s views as to the relation of body-type to viscerop- 
tosis; (2) study of the mechanical factors involved in the support of 
the viscera in their normal position; (3) investigation of the anatomical 
changes in visceroptosis; and (4) observations on the disturbances of 
function occurring in visceroptosis, and, in particular, on the atony and 
spasticity of various portions of the digestive canal with resultant 
stasis. | 
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UMBILICAL HERNIA 


Umbilical hernia may occur either in the child or in the adult. 

Infantile Umbilical Hernia.—In the new-born child it may be due 
to failure of the umbilical cord to obliterate so that at birth a cystic 
swelling is present at the fetal end of the cord and may contain an intes- 
tinal loop. Cases of this sort have been described by Sheen, by D’Arcy 
Power, and by Reed. In such instances, a radical operation should be 
done at once. If this be impracticable, the cord should be ligated at a 
point distal to the hernial tract and the radical operation done later. 

Another form of infantile umbilical hernia is that known as ammiotic 
hernia. Occasionally there is a defect of skin around the umbilicus, the 
skin being replaced by amnion, which is reflected from the umbilical 
cord upon the abdomen. Into such an amniotic umbilicus a hernial pro- 
trusion may occur as a result of the intra-abdominal pressure and cases 
of this sort have been described by Stewart, by Sanderson and by Yates. 
It is possible that such children might be saved by plastic operations 
done immediately after birth. 

Other forms of infantile umbilical hernia may be due to congental 
nipping of of an umbilical hernia protrusion or to tension of the umbili- 
cus with serous fluid in ascites or tuberculous peritonitis. 

Adult Umbilical Hernia.—In adults umbilical hernia is much more 
common in the female than in the male, occurring especially after the 
abdominal distention due to pregnancy. It is also more common in fat 
people than in the thin. Such an adult umbilical hernia may contain a 
bit of omentum or a loop of the bowel, either of which may become incar- 
cerated. The operative procedures necessary for the treatment of um- 
bilical hernia are given in detail in Cullen (reference cited in Bibli- 


ography). 
EPIGASTRIC HERNIA 


Definition —A hernia lying at the linea alba in the epigastrium is 
known as epigastric hernia. It may consist of fatty tissue only, or it 
may contain omentum or omentum and intestine. 

Etiology.— Epigastric hernia appears to depend upon a congenital 
weakness of the abdominal wall and its fascia. Patients who suffer from 
epigastric hernia not infrequently exhibit also some other form of her- 
nia (inguinal, femoral). 

INcIwENCcE.—It is a relatively rare form of hernia making up only 
1 or 2 per cent. of all the recorded cases of hernia, though doubtless 
many of the cases are overlooked and the incidence may in reality be 
somewhat greater. It occurs far more frequently in men than in women 
and is commonest among laborers between thirty and forty years of 
age. 
Syinptomatology.—An epigastric hernia may develop insidiously 
and increase very slowly in size, or it may appear suddenly and exhibit 
at once the symptoms of incarceration. Many patients suffer from 
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digestive disturbances for years before the real cause of their symptome 
is discovered in an epigastric hernia. The patients complain of 
paroxysms of pain in the epigastrium, which are exacerbated by physi- 
cal exertion or by the ingestion of food. They usually attribute their 
symptoms to stomach trouble. Pressure in the epigastrium increases the 
pain and the intensity of the pain often varies with a change of posi- 
tion. Vomiting may occur at the height of an attack. | 

Diagnosis.—Many cases of epigastric hernia are overlooked because 
the physician does not think of the possibility of its existence. The 
diagnosis is usually easy if one thinks of epigastric hernia as a possible 
cause of the symptoms and palpates carefully the linea alba. The gas- 
tropathies most frequently confused with epigastric hernia are ulcer of 
the stomach, cancer of the stomach and gastritis. Paroxysms of pain 
due to epigastric hernia have also been mistaken for gall-stones, and for 
renal colic. 

Treatment.—The treatment of epigastric hernia is surgical, and it is 
important that the patient should not neglect the condition, for incar- 
ceration sometimes occurs and a fatal outcome has more than once been 
reported. Surgical treatment is very satisfactory in most cases, though 
many relapses have been reported. In many cases it is not necessary to 
open the peritoneal cavity at the operation. Capelle asserts that when 
true stomach symptoms are present in association with hernia in the 
linea alba, an exploratory laparotomy should always be done, for in his 
opinion an epigastric hernia has often been held responsible for symp- 
toms that were in reality due to lesions within the abdomen. 
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Flatulence is one of the commonest symptoms complained of by the 
dyspeptic. As such, it deserves far more study than it has received in 
the past. . 

Symptomatology.—Cuinicau PuysioLoagy.—We must first concern 
ourselves with the question: Whence comes the gas? 

(1) To begin with, much of it is swallowed. Most of the analyses 
made of the gastric gases show that they consist mainly of atmospheric 
nitrogen. The normal stomach always shows a gas bubble which remains 
in the fundus when the individual sits or stands. After many years spent 
in radioscoping stomachs, the author is satisfied that an actual distention 
of the stomach, such as most people think they have, 1s extremely rare. 
Their distress may be real and they may be sure that they are bloated, 
but the roentgen ray often shows that there is no increase in the ab- 
dominal gases. 

Physicians must not make the mistake of thinking that the gas com- 
plained of by their patients is being produced by fermentation in the 
stomach. That is rarely the case for a number of reasons. Ordinarily 
the food leaves the stomach too soon for such fermentation. Even with 
the marked stasis which we see with pyloric ulceration there is often 
little gas production. Even a small amount of acid restrains the growth 
of the average bacterium, and the swallowed oxygen keeps the anaérobes 
from going to work. Several investigators have shown, moreover, that 
gastric contents left in the incubator for some time give off very little gas. 

(2) Much gas is undoubtedly formed in the bowel by the fermenta- 
tion and putrefaction of foods. Most of this must take place in the right 
half of the colon, the only place where we find the necessary combination 
of stasis with liquid material and plenty of bacteria. Boycott and Da- 
mant found that goats produce from 10 to 30 c.c. (2.71 fluidrams to 1 


fluidounce) of hydrogen and methane per kilo (2.71 lbs.) per hour. An 
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average goat of 20 kilos produces 9 liters (2.377 gallons) of such gases 
a day. Fries? states that a grown steer produces from 100 to 250 liters 
a day of methane alone. These animals, of course, have large reservoirs 
designed for the slow fermentation of coarse foods. 

(3) Some carbon dioxid is supposed to be produced in the duodenum 
by the action of the gastric hydrochloric acid upon the alkaline car- 
bonates of the pancreatic juice. 

(4) Carbon dioxid and oxygen are excreted from the blood into the 
lumen of the stomach and bowel. This exhalation has been demonstrated 
clearly by a number of investigators who have shown that if measured 
amounts of air are put into a stomach or a loop of bowel, the air loses 
oxygen and gains carbon dioxid. It may be that some of the accumula- 
tions of gas which appear suddenly in nervous people arise in this way. 

The next question is: How are these gases eliminated in health, and 
why is a normal person unconscious of their presence? The answer is 
that, for the most part, they pass rapidly through the bowel wall and 
into the blood, whence they are excreted by the lungs. Yllpo® showed 
that his stomach could absorb 12 e.c. of oxygen per minute. Carbon 
dioxid disappeared so rapidly that it was difficult to measure it. When 
he injected large amounts of air into his stomach, he had flatulence be- 
cause the nitrogen was not absorbed and had to be passed as flatus. After 
injecting oxygen he had a little flatulence and after carbon dioxid none. 

Kader * showed clearly that when the mesenteric circulation is im- 
paired, the normal exhalation of gases from the bowel is slowed or 
stopped, while the passage from the blood into the bowel may be so great 
as to burst a loop which has been tied off. 

Etiology.—The facts brought out in the foregoing discussion should 
make us look for flatulence in those conditions which lead to: 


(1) A greater swallowing of air. 

(2) <A slowing or stoppage of the gastro-intestinal current. 
(3) An interference with the prompt digestion of starches. 
(4) An interference with intestinal absorption. 

(5) An interference with the intestinal circulation. 

(6) An interference with exhalation in the lung. 


Actually we do find flatulence in just these conditions. 

A Greater SwALLowIne or Arr.—This is brought about generally by 
the efforts of the patient to relieve himself of gas. Whenever a person 
belches noisily for minutes at a time, we may be sure that he is swallow- 
ing the gas as fast as it is coming up. Ordinarily this air is gulped down 
to about the level of the heart, but occasionally some will be forced into 
the stomach, and when that is brought up, the patient is happy for a 
few minutes. Although these air-swallowers are generally neurotic in- 
dividuals, and although they can sometimes be induced to stop their 
belching over night, it must be remembered that most of them developed 
the habit in an effort to rid themselves of an uncomfortable feeling about 
the cardia. This feeling of tension seems often to be due to a disordered 
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gastric peristalsis and this in turn is most commonly due, particularly 
in elderly women, to a diseased gall-bladder. Another common cause is a 
disordered heart action. 

In many cases the roentgen ray examination shows that the gas which 
the patient is endeavoring to bring up is not in his stomach but in the 
splenic flexure where he could not get it if he belched for a long period. 
The author has often found hemorrhoids associated with this distention 
of the splenic flexure and there may easily be an etiological relation be- 
tween them. The author tells these belchers that they are ‘‘scratching’’ 
themselves with the air, and that the best thing for them to do is to 
restrain themselves voluntarily, or by carrying a cork between the teeth 
until the desire passes off. 

A SLowine or StoppaGe oF THH INTESTINAL CURRENT.—It is well 
known that intestinal obstruction can lead to the severest forms of me- 
teorism and even the voluntary restraint of a little gas in the rectum may 
lead to the rapid accumulation of distressing amounts. Furthermore, we 
know that constipation is a common cause of flatulence. The gas tends to 
accumulate above the fecal plug; it sets up violent peristalsis, and 
causes distress until the bowels move. 

INTERFERENCE WITH StTarcH Digsstion.—A few people seem to be 
limited in their ability to digest starches, but in most of these cases, the 
real difficulty is that the starch grains have not been made sufficiently 
accessible to the amylases of the digestive tract. The cooking may have 
been insufficient to rupture the cellulose capsules; a heavy layer of 
grease may have been added; mastication may have been largely omitted, 
or too much rough cellulose may have been added to the diet. The 
food experts for the warring nations learned a few years ago that it did 
not pay, from the standpoint of nutrition, to leave in with the flour 
more than a certain percentage of bran because it interfered so much with 
the digestion of the starchy part of the grain. 

Man has no ferment for the digestion of cellulose, and it is probably 
for this reason that green fruits, salads, and many of the green vegetables 
are so flatulent. Beans are flatulent, partly on account of their tough 
capsules, and partly on account of certain toxic oils. Similar drug-like 
substances are probably responsible for the flatulent tendencies of many 
melons, tomatoes, cabbages, peanuts, onions, etc. 

INTERFERENCE WITH INTESTINAL ABSORPTION.—Purgatives may cause 
flatulence, perhaps by interfering with the absorptive powers of the mu- 
cous membranes, by altering the motility of the bowel, and by altering the 
circulation so that the gases cannot be carried to the lungs. 

INTERFERENCE WITH THE CrrcuLATION.—One of the commonest causes 
for flatulence is a failing heart. The resultant passive congestion not 
only interferes with the normal removal of gas from the bowel but it 
can even lead to increased exhalation of carbon dioxid into the tract. 

High blood-pressure with or without sclerotic changes in the mesen- 
teric vessels is also a common cause. Another disease which might inter- 
fere with the intestinal circulation is cirrhosis of the liver, and some 
authors enumerate flatulence amongst the symptoms of that disorder. 
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Common alae especially in their prodromal stages, tend to upset 
the bowel and produce gas. Just why this should be we do not know, but 
it seems probable that the functions of the mucous membrane are dis- 
turbed by toxins or by bacteria. . 

INTERFERENCE WITH EXHALATION, IN THE LuNas.—In pneumonia, 
meteorism may be so severe as to bring on death. The accumulation of. 
gas may be due partly to the impairment of respiration and partly to a 
toxemic paralysis of the bowel. As one would expect, also, sudden ac- 
cumulations of gas appear sometimes with attacks of asthma. 

Diagnosis.—The sufferer from flatulence deserves a complete and 
careful examination. The history may point to a diseased heart, gall- 
bladder, or appendix; or the trouble may be traced to a dysentery, an 
asthma, a dietetic idiosyncrasy, a constipation, a too frequent use of 
drastic purgatives, a great fondness for chewing gum, or a nervous 
breakdown. 

The physical examination may show an absence of teeth, a diseased 
lung or heart, a tender gall-bladder, a mass of hemorrhoids, a pelvic 
tumor, or what not. 

Roentgen ray examination will help in ascertaining the presence of 
gas in the abdomen, the presence of ulcers, gall-stones, intestinal ob- 
struction, diverticule, constipation, ete. 

The examination of the stool will show the extent of mastication, the 
character of intestinal digestion, the presence of excessive amounts of 
cellulose or starch, or the presence of abnormal bacteria or parasites. 

Treatment.—This depends naturally upon the cause found. The 
patient may get more help from digitalis with rest, from nervous seda- 
tives, from a cholecystectomy, a hemorrhoidectomy, or the removal of 
a fibromatous uterus than from all the diets and carminatives in creation. 

Most physicians prescribe as nearly as possible a starch-free diet, 
but a careful study of these cases, extending over many years, has con- 
vinced the author that it is much better to aim at the removal of the 
cellulose which so often is the cause of the poor starch digestion. If the 
raw fruits, salads, and greens are left out, if the bread is white, and the 
beans, peas, and tomatoes are put through a strainer, the patient’s stool 
will generally change from a coarse, fermenting meas, full of starch, 
to a smooth paste in which very few starch grains can be found. With 
this change in digestion there is often associated a prompt and gratifying 
cessation of the symptoms. If this cellulose-poor diet does not help 
the patient, one can be sure either that the cause for his trouble is to be 
found outside the digestive mabe or that it is beyond the reach of purely 
medical help. 

If any particular kind of starch is found to be hurtful, it should be 
left alone. Sugar in concentrated form should be avoided. - It is one 
of the end products of starch digestion and when added in excess must 
tend to stop the process. 

Coffee seems to produce flatulence in some people and that should be 
inquired into. Gum chewing should be stopped. Constipation should be 
regulated, if possible, by enemas, by the mildest of laxatives, or by 
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paraffin oil, The latter often produces flatulence, and for that reason 
may have to be given up. A little calcined magnesia in the morning 
works nicely for many people. 

‘ Drues.—People who belch are generally relieved most by taking a 
little soda or magnesia. This reacts with the acid of the stomach to 
form carbon dioxid which is then brought up with great pleasure. It 
is hard to say just why this should give so much relief when one can 
see with the roentgen ray that the man’s ‘‘Gas blasé’’ was normal to 
begin with, and if anything, a little larger when he finished. Some 
change is probably brought about in the gastric peristalsis which makes 
it less distressing to the patient. Charcoal is often given with the hope 
of absorbing the gas, but it can do that only when it is dry, and besides, 
few of the belchers have any excess gas in the stomach to be taken up. 

The various carminatives may be used to advantage when the bowel 
is actually distended with gas. One of the best is peppermint, the oil or 
essence of which may be given in a little hot water or whisky, or on a 
lump of sugar. Oil of anise and ginger are old family remedies. 
Asafetida may be given by*mouth or in an enema. Spiritus etheris ni- 
trosi works nicely for some people. The pulvis aromaticus of the 
National Pharmacopeia can be prescribed alone or in combination with 
a little sodium bicarbonate or magnesia. Five or 10 grains (.324 to .65 
gram) can be taken as needed in hot water. Enemas will give the most 
prompt and complete relief if the gas is low down or held back by a 
fecal plug. 
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Incidence.—The disease is seen most commonly in old men, although 
many cases have been observed in children. Trotter: collected 360 
cases for his review of the subject in 1913. 

Etiology.— First must be mentioned age. Valvular lesions of the 
heart supply emboli; hepatic cirrhosis with portal stasis favors throm- 
bosis. In the young, acute appendicitis and pelvic infections may be the 
origin of the trouble. 

Symptomatology.—The cases may be divided into acute and chronic, 

Acurs.—The patient is seized with agonizing abdominal pain. There 
follow nausea, faintness, vomiting of bloody material, often diarrhea 
with tarry stools or bright red passages, collapse, distention, tenderness 
and rigidity of the abdomen, with signs of intestinal obstruction, coma, 
and death. 

CHRONIC.—Twenty-eight of the patients in Trotter’s series gave a 
history of gastro-intestinal disturbances antedating their acute attack. 
They had flatulent distention, heart-burn, attacks of nausea and vomit- 
ing, diarrhea, constipation, and colicky pains. It is hard to say whether 
or not such symptoms should be ascribed to the arteriosclerosis, however, 
because these people so often have heart, kidney or liver disease which 
can also produce digestive upsets. 

——This is extremely difficult, as can be seen from the 
fact that only 13 out of 360 cases were recognized before operation 
or autopsy. When called to see a patient with agonizing pain coming 
suddenly in the upper abdomen, one must think of embolism or throm- 
bosis if there are signs of embolism or serious arterial disease elsewhere. 

Treatment.—The only hope for these patients lies in immediate re- 
section of the gangrenous bowel. The mortality is naturally high, 
but out of 69 operated upon, 25 recovered. — 
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Etiology.—At the present moment we possess no definite knowledge 
of the true etiologic factor or factors which have to do with malignant 
tumor formation. Various processes,—continued irritation or inflam- 
mation from mechanical, chemical, thermic or parasitic influences, or the 
displacement and irregular growth of embryonal tissue—have, at fre- 
quent intervals, been suggested as predisposing causes. 

Heredity and family predisposition have always occupied a promi- 
nent place in the discussion of cancer or tumor etiology, but the case has 
not been proven. All are agreed as to the age incidence, namely, that 
most cases are met with in those past forty years. Sarcomata are more 
likely to occur in the young than carcinomata and statistics prove that 
intestinal tumors are found more frequently in the male sex, but no 
plausible reason has been advanced therefor. 

Inasmuch as most tumor growths are located in the rectum, cecum 
and flexures, internal trauma is assigned a réle in tumor production. 
It is most interesting to note that.only about 5 per cent. of all intestinal 
cancers are found in the small intestine, while 80 per cent. occur in the 
rectum and 15 per cent. in the flexures, cecum and colon; also, that prac- 
tically all growths of the intestine are primary in origin and show a 
markedly lessened tendency to metastasize as compared to tumors else- 
where; however, an occasional exception is noted in those rectal malig- 
nant tumors which may provoke secondary manifestations in the liver 
and gall-bladder, the large secondary growth overshadowing the small 
primary mass. Approximately from 8 to 11 per cent. of all carcinomata 
are found in the intestinal tract. 

It has been claimed by some authorities that intestinal polypi and 
chronic ulcers show a tendency at times to undergo malignant degenera- 
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tion. Malfunction of internal secretions and senility have received con- 
sideration as etiologic factors in tumor growth. 

Symptomatology —CuiinicaL History.—The mode of onset in abdom- 
inal tumors is variable in different individuals; for instance, the first 
manifestation may be functional disturbance of the intestine due to 
interference with motility because of encroachment by the growth upon 
the intestinal lumen. This may be evinced by a feeling of abdominal 
fullness, distress and gaseous distention; also colic, paroxysmal and 
intermittent, may be the first intimation of a disturbed physiology. 
It is interesting as well as important to note that in the intestine, as in 
the stomach, the first onset of symptoms may be attributed to a dietetic 
indiscretion. With progression of the intestinal stenosis, secondary 
manifestations appear, such as loud borborygmic rumblings, often ac- 
companied by visible and localized intestinal peristalsis; in the early 
stage the gaseous rumblings may be detected only by stethoscopie or 
direct auscultation of the abdomen. In a certain percentage of those 
eases where the onset is apparently produced by dietary indiscretion, a 
long latent period may follow the first acute attack, while subsequent 
intermittent attacks are followed: by persistent and continuous symptoms, 

The gaseous sensations, colicky pains, or both, may be generalized or 
localized or may radiate; as a rule, if the flexures are involved, the dis- 
comfort and pain are localized, depending necessarily upon the degree 
of stenosis; if the small intestine is involved the symptoms will most 
likely be situated in the region of the umbilicus; while if the large bowel 
exclusive of the fixed portions is the seat of disease, any region of the 
lower abdomen may be the site of complaint. Radiation of pain is not 
unusual; that is especially true of rectal carcinoma. It is important to 
note the relationship between bowel movement and the production or 
alleviation of discomfort or pain. Persistent tenesmus, as well as the 
radiation of pain to the back and loins, suggests localized rectal in- 
volvement. 

Posture, relative to temporary intensification or alleviation of symp- 
toms, may assist in locating a growth. As the stenotic process increases, 
with subsequent progressive narrowing of the tube, the colicky pains, 
borborygmi, visible persistalsis and constipation increase in severity and 
persistence. Should the process progress to complete occlusion, the well- 
known symptoms of intestinal obstruction, toxemia, fecal vomiting, col- 
lapse and death, will be the outcome. 

Sudden, severe and persistent intestinal colic, without palpable tumor 
or disturbance of function, may be an early symptom of intestinal tumor 
formation. Again, an individual of carcinomatous age, who has been 
free of intestinal disturbance, but develops sudden persistent and unac- 
countable abdominal discomfort or pain, should be considered potentially 
malignant until proven otherwise. 

Diatrhea as an introductory symptom of carcinoma of the intestine, 
or alteghation of constipation and diarrhea is not unusual. The diar- 
rhea my be due to enteritis and colitis produced by the irritative action 
of the growth, or putrefaction and fermentation because of the damming 
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back of the fecal column. Where constipation is superseded by diarrhea, 
the latter may be the result of an ulcerative process tunneling through 
an obstructive tumor mass. It is rather an exception to meet with gastrie 
disturbance in the early stage; however, as the obstructive process pro- 
gresses and intoxication appears, there are loss of appetite, eructation, 
nausea, vomiting,—the latter first consisting of gastric contents and 
later of fecal material. The gastric contents may be hyperacid, normal, 
or, in the late stages when toxemia supervenes and the systemic resist- 
ance is diminished, subacid or anacid. 

Obstruction in the ileocecal region, at times reflexly,- interferes with 
the motor power of the stomach, restricting its emptying power ; on the 
other hand, if the tumor is further along the intestinal tract, no such 
result is usually produced. 

The discovery of an objective pressure pain point where subjective 
sensitiveness only has been previously noted is of great value. In a 
certain percentage of cases Nothnagel has ascribed this finding to a mild 
circumscribed peritonitis, and his assumption is doubtless correct. 

A history of local or generalized abdominal distention is often 
elicited, is always worthy of note and warrants close study of the abdo- 
men under various conditions and at different times. \ 

The relationship between food intake and pain frequently is most 
misleading. The authors have known of cases where the ingestion of 
food, regardless of its character, produced intestinal colic; in such cases, 
if the colon is high or if the obstruction is in the region of one of the 
flexures, one is erroneously led to suspect a gastric lesion. The irrita- 
bility of the intestine because of obstruction producing secondary results 
such as stagnation and colitis, causes it to be an easy prey to reflex 
influences; thus, when food enters the stomach and stimulates peristalsis, 
this same procedure is instituted almost immediately in the intestine by 
reflex influences originated in the stomach. Again, there are many cases 
where pain does not occur until four or five hours after meals. 

The colics produced by tumor obstruction, because of their severity, 
tendency to nocturnalism, variability and irregularity as regards time 
and anatomical location may be mistaken for kidney, ureteral, liver, 
gall-bladder or appendix attacks. Intestinal colic is not likely to be 
preceded or accompanied by chills and fever and the characteristic 
symptoms which attend colic of the other abdominal organs. In ma- 
lignancy of the intestine, as in all other pathologic conditions, we meet 
cases with unaccountable and atypical manifestations; instances have 
been noted where no attacks of colic have been observed during the 
course of the disease, while other cases presenting colic as one of the 
earliest, most persistent and severe symptoms will at operation show a 
lesion not at all commensurate with the functional disturbances. In 
these latter cases this atypical syndrome is undoubtedly due either to 
the irritability and hypersensitiveness of the bowel at the point of in- 
volvement, resulting in marked and oft-repeated spasm, or to the ana- 
tomical location of the growth, whether fixed or anchored because of an 
extension to intra-abdominal parts external to the lumen or wall of the 
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intestine. In these cases colic may appear quite a long time before 
evidence of stenosis is produced; therefore, when complaint of vague, 
irregular, persistent or intermittent attacks of abdominal colic is made 
the possibility of intestinal neoplasm should be considered. 

The following type of case is most puzzling and often offers a prob- 
lem impossible to solve. The patient complains of mild, irregular, atypi- 
eal but persistent digestive symptoms, not sufficiently distinctive to be 
classified as of stomach, intestine or reflex origin; of gradual loss of 
appetite and weight; and of anemia. Suddenly in the absence of a 
dietetic error, an intestinal stoppage occurs, with the various manifesta- 
tions of acute intestinal obstruction. Frequently the only evidence of 
malignancy in such cases is the presence of occult blood in the stool. 

The diagnostic importance of gastric symptoms as a result of tumor 
formation in the duodenum must not be overlooked; gastric dyspepsia, 
pain, discomfort, nausea, vomiting, and pyloric occlusion are prone to 
determine the pylorus as the seat of the lesion. Cases of proctitis, ulcers, 
hemorrhoids and fissures should be watched very carefully for future 
developments. In the absence of these conditions, one is naturally sus- 
picioug of tumor formation when irregularity of the bowel, diarrhea, 
constipation, or alternation of both, small caliber of stool, tenesmus, 
mucus, pus, blood, and pain or discomfort in the lower abdomen are 
encountered. Cachexia, anemia, loss of weight, general asthenia and 
incontinence are later manifestations of rectal involvement. 

Symptoms of motor and sensory disturbances, such as fullness, dis- 
tress, colic, constipation and diarrhea, may accompany benign tumors, 
but cachexia is a salient feature of malignancy only. 

PuysicaL FInpINGs.—Observation.—With rare exception, particu- 
larly if the process has been present for a prolonged period, a marked 
loss of weight is noted. A history of sudden loss of weight with normal 
or excessive appetite should arouse immediate suspicion of malignancy. 
Loss of weight, particularly if accompanied by anorexia, sitophobia or 
both, and anemia, are usual symptoms of the disease. While a certain 
percentage shows cachexia at fairly early stages, it is a late symptom in 
the majority of cases. Observation of the patient’s general attitude will 
disclose asthenia, and in the late stages, edema. Toxemia may be re- 
vealed by the patient’s mental state, and the writers are convinced that 
there is a close relationship between this condition and cachexia. 

Observation (Local).—In the early stage of the disease no local 
manifestations, as a rule, are observed, but when obstruction, spastic or 
organic, occurs, general or localized changes of the abdominal contour 
are noted ; there may be general enlargement indicating a diffuse intesti- 
nal gaseous distention, or it may be localized, suggesting a limitation of 
the gaseous dilatation to a circumscribed loop of intestine. Later visible 
peristalsis is noted and this, similar to distention, may be general, local- 
ized, mild or severe. Jt is not unusual in advanced cases to note anas- 
talsis, or retrograde peristaltic movements. Peristaltic waves of either 
type, if not visible, may often be made so by striking the abdomen with 
a cold, wet cloth or applying deep pressure and massage: however, thick 
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abdominal! walls may preclude the possibility of witnessing this con- 
dition. Often the patient calls attention to the fact that visible peristal- 
sis is accompanied by colicky pain. Tumor formation may be so large as 
to cause a mass to be visible on inspection. 

Palpation.—In order that palpation may yield the fullest amount of 
information, it is advisable that the bowel be thoroughly emptied by 
laxatives, and,-if necessary, to reinforce this procedure by bowel irriga- 
tion; the application of heat to the abdomen for some time or placing the 
patient in a hot bath is also of value. If these precautions are not taken, 
deceptive findings may lead to false conclusions, as incarcerated gas in 
an intestinal loop or hard fecal masses which easily simulate intestinal 
tumors. One of the difficulties encountered in this procedure is the ex- 
treme movability of the tumor, particularly if loeatéd if the small intes- 
tine, transverse colon and, to a lesser degree, the upper flexures. It is 
practically impossible to palpate a rectal carcinoma through the abdom- 
inal wall, and at times a mass in the sigmoid may be go far back toward 
the posterior wall that it cannot be felt; the descending colon usually 
does not present such difficulties. On account of being far back and 
posterior to the spleen, tumors of the splenic flexure cannot be palpated ; 
here the patient should breathe deeply and the same procedures relative 
to change of the patient’s posture, ete., should be adopted as when pal- 
pating for the kidney or spleen. The transverse colon is extremely 
movable and tumors in this vicinity may be extraordinarily elusive and 
difficult to discover, especially if there is a marked coloptasis, in which 
case this portion of the intestinal tract may be lying on the floor of the 
pelvis. While the hepatic flexure is ordinarily rather firmly fixed, it 
may nevertheless be ptosed, move with respiration, or be extremely inac- 
cessible; the ascending colon and cecum are more amenable to palpation, 
but here again difficulties in the way of movability of the gut, location 
of the growth, thickness of the abdominal wall, and sensitiveness of the 
patient may retard the prompt discovery of the growth. 

Tenderness always accompanies intestinal cancer, especially if infil- 
tration has taken place into surrounding tissue or if the tumor is growing 
rapidly and is encountering interference in its expansion and should 
prove helpful in locating the new growth. Should the intestinal growth 
adhere to the spleen, liver, or kidney, its discovery would be more. diffi- 
cult; indeed, at times it is quite impossible to palpate a tumor even in 
the presence of all clinical signs, including complete obstruction. Be- 
cause of the tendency of many intestinal tumors to be displaced under 
varying conditions, one may at times consider the original diagnosis 
incorrect; therefore it is of vast importance to examine the patient in 
various positions, and under different conditions, 7. ¢., deep inspiration 
and expiration, ete. A large fecal accumulation, dammed back of a 
small original growth may be mistaken for the tumor mass itself; how- 
ever in the majority of cases the tumor mass is extremely hard and 
resistant to pressure and indentations on its surface cannot be produced ; 
further, it is seldom ball-like but rather tends to run along the gut wall, 
and as a general rule it is sensitive to pressure, which sensitiveness is 
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very exquisite if inflammation accompanies the process. One is seldom 
able to palpate a tumor of the small intestine, chiefly because of its 
movability. 

A digital-rectal examination is of fundamental importance in all 
abdominal cases. The rectum should be thoroughly emptied by an 
enema, after which a close external inspection is made for ulcers, fissures, 
fistule or hemorrhoids; the finger then carefully introduced into the 
rectum will reveal a pathologic state, if such exists, as well as its charac- 
ter and proximity to the sphincter; upon withdrawal of the finger the 
material upon the cot should be examined for blood, mucus, pus or ne- 
crotic tissue; if the growth is soft, juicy and markedly degenerated, an 
ichorous and very offensive odor will be noted. If nothing be palpated 
by the finger, instrumental investigation should be instituted. 

Percussion.—This procedure is practically devoid of value as regards 
determining the presence and location of an intestinal tumor. 

Auscultation.—This cannot be relied upon to yield information of 
true diagnostic value, although rumblings, squirting sounds and the 
passage of gas, if confined to certain areas, may prove of value in local- 
izing the lesion. 

Stomach Contents.—There is nothing in the findings of the gastric 
centents which is characteristic of tumor formation in the intestine, 
except where intestinal contents are found with duodenal occlusion, or 
fecal material when an obstruction occurs further along the gut. 

LasporatTory Finpines.—Feces.—A study of the feces may be ex- 
tremely helpful in diagnosing tumors of the intestinal tract, especially 
those of a malignant nature. The various characteristics will neces- 
sarily be dependent upon the location, the extent of inflammation, ca- 
tarrhal or ulcerative changes of the neoplasm and contiguous parts of 
the intestine. 

A great deal of dependence is placed upon the continued finding of 
occult blood as evidence of malignancy. Should the growth be large and 
of the soft ulcerative type the stools may present a tarry appearance, 
although this finding is usually in the late stage. While copious hemor- 
rhages in malignant tumors are exceptional, yet such a complication 
may be encountered; further tumor masses may slough a great deal, 
causing the disgusting and ichorous odor so often present. 

When the lesion is in the sigmoid or rectum the stools are likely to 
be numerous, small and composed of mucus, pus and blood, the latter 
tending to be rather fresh. Should the shape of the stool be markedly 
changed, +. e., pencil form, an obstruction in the rectum is suggested, 
although such a condition of the feces is often found in spastic states; 
again an obstruction may be present high up and the feces be formed 
again distal to the tumor, thus presenting a normally formed stool when 
evacuated ; also in obstruction high up the sheep-dung, extremely hard 
stool occasionally appears. 

On account of protein putrefaction, the reaction of the stool is usually 
alkaline. At times we meet with liquid diarrheal stools, in which consti- 
pated masses may be found; this combination often means irritability 
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or inflammation of the intestine due to primary constipation. Occasion- 
ally diarrhea appears as the initial symptom of an intestinal growth; as 
the process develops this often alternates with constipation. While rare, 
yet at times fragments of the growth may be discovered in the feces. 

SPECIAL EXAMINATIONS,—Functional Tests (Instrumental Examina- 
tions). —A most careful and thorough inspection of the anal region, fol- 
lowed by digital-rectal exploration, should always precede instrumental 
investigation of the rectum. It is of the utmost importance that a thor- 
ough rectal and sigmoidoscopic examination be made in every case of 
supposed intestinal involvement. If there be no contra-indications, a 
laxative is given to clear the intestinal tract thoroughly, this being fol- 
lowed by one or two enemas, the latter given two hours before instru- 
mentation is applied. The patient is placed in the knee-chest position, 
the instrument introduced and the tube carefully directed through the 
lumen; any obstruction of the gut, nature of same and the degree of 
occlusion, the general character of the mucous membrane, whether it is 
inflamed, ulcerated, covered with mucus, pus or blood, or the site of 
polypoid or other growths should be noted. If one or more of the above 
conditions are encountered, tuberculosis, lues, carcinoma or parasitic 
invasion should be considered. 

X-RAY EXAMINATION.—The administration of barium by mouth and 
in the form of enemata, in x-ray examinations, is of incalculable value in 
the diagnosis of tumors of the intestine. By this method the site of the 
growth and extent of involvement may be accurately determined, 
through filling defects and other roentgenologic signs. 

Diagnosis.—CuinicaL History.—The presence of an intestinal tumor 
should be suspected with a history of the following: gradually increasing 
train of symptoms, fullness and distress, gaseous distention, later colic, 
interference with normal bowel evacuation, constipation, diarrhea, or 
alternation of both, later leading to various obstructive and toxic symp- 
toms; anorexia, sitophobia, or possibly both; loss of weight, anemia, and 
general asthenia with cachexia. 

PuysicaL Finpines.—Our knowledge of a case may be greatly en- 
hanced by observation, palpation and to a much less extent percussion 
and auscultation. The general bodily characteristics, state of nutrition, 
color of skin and mucous membranes, general demeanor, locally the con- 
tour of the abdomen, irregularities produced by local or general dis- 
tention because of gas and growths or visible peristalsis should be ob- 
served and noted. 

Palpation, while many times valueless, may nevertheless assist in 
localizing tenderness, frequently the earliest manifestation of tumor 
growth; this may be followed later by localized resistance and muscle 
spasm ; finally a tumor may be detected and large distended coils of intes- 
tine may be palpated. Digital-rectal examination should be made in 
every case. . 

Percussion cannot be depended upon to give accurate knowledge and 
is therefore practically valueless in diagnosing and localizing intestinal 
tumors. 
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very exquisite if inflammation accompanies the process. One is seldom 
able to palpate a tumor of the small intestine, chiefly because of its 
movability. 

A digital-rectal examination is of fundamental importance in all 
abdominal cases. The rectum should be thoroughly emptied by an 
enema, after which a close external inspection is made for ulcers, fissures, 
fistule: or hemorrhoids; the finger then carefully introduced into the 
rectum will reveal a pathologic state, if such exists, as well as its charac- 
ter and proximity to the sphincter; upon withdrawal of the finger the 
material upon the cot should be examined for blood, mucus, pus or ne- 
crotic tissue; if the growth is soft, juicy and markedly degenerated, an 
ichorous and very offensive odor will be noted. If nothing be palpated 
by the finger, instrumental investigation should be instituted. 

Percussion.—This procedure is practically devoid of value as regards 
determining the presence and location of an intestinal tumor. 

Auscultation.—This cannot be relied upon to yield information of 
true diagnostic value, although rumblings, squirting sounds and the 
passage of gas, if confined to certain areas, may prove of value in local- 
izing the lesion. 

Stomach Contents——There is nothing in the findings of the gastric 
contents which is characteristic of tumor formation in the intestine, 
except where intestinal contents are found with duodenal occlusion, or 
fecal material when an obstruction occurs further along the gut. 

LABORATORY Finpines.—Feces.—A study of the feces may be ex- 
tremely helpful in diagnosing tumors of the intestinal tract, especially 
those of a malignant nature. The various characteristics will neces- 
sarily be dependent upon the location, the extent of inflammation, ca- 
tarrhal or ulcerative changes of the neoplasm and contiguous parts of 
the intestine. 

A great deal of dependence is placed upon the continued finding of 
occult blood as evidence of malignancy. Should the growth be large and 
of the soft ulcerative type the stools may present a tarry appearance, 
although this finding is usually in the late stage. While copious hemor- 
rhages in malignant tumors are exceptional, yet such a complication 
may be encountered; further tumor masses may slough a great deal, 
causing the disgusting and ichorous odor so often present. 

When the lesion is in the sigmoid or rectum the stools are likely to 
be numerous, small and composed of mucus, pus and blood, the latter 
tending to be rather fresh. Should the shape of the stool be markedly 
changed, 1. ¢., pencil form, an obstruction. in the rectum is suggested, 
although such a condition of the feces is often found in spastic states; 
again an obstruction may be present high up and the feces be formed 
again distal to the tumor, thus presenting a normally formed stool when 
evacuated ; also in obstruction high up the sheep-dung, extremely hard 
stool occasionally appears. 

On account of protein putrefaction, the reaction of the stool is usually 
alkaline. At times we meet with liquid diarrheal stools, in which consti- 
pated masses may be found; this combination often means irritability 
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or inflammation of the intestine due to primary constipation. Occasion- 
ally diarrhea appears as the initial symptom of an intestinal growth; as 
the process develops this often alternates with constipation. While rare, 
yet at times fragments of the growth may be discovered in the feces. 

SpecraL EXAMINATIONS.—Functional Tests (Instrumental Examina- 
tions) —A most careful and thorough inspection of the anal region, fol- 
lowed by digital-rectal exploration, should always precede instrumental 
investigation of the rectum. It is of the utmost importance that a thor- 
ough rectal and sigmoidoscopic examination be made in every case of 
supposed intestinal involvement. If there be no contra-indications, a 
laxative is given to clear the intestinal tract thoroughly, this being fol- 
lowed by one or two enemas, the latter given two hours before instru- 
mentation is applied. The patient is placed in the knee-chest position, 
the instrument introduced and the tube carefully directed through the 
lumen; any obstruction of the gut, nature of same and the degree of 
occlusion, the general character of the mucous membrane, whether it is 
inflamed, ulcerated, covered with mucus, pus or blood, or the site of 
polypoid or other growths should be noted. If one or more of the above 
conditions are encountered, tuberculosis, lues, carcinoma or parasitic 
invasion should be considered. 

X-RAY EXAMINATION.—The administration of barium by mouth and 
in the form of enemata, in x-ray examinations, is of incalculable value in 
the diagnosis of tumors of the intestine. By this method the site of the 
growth and extent of involvement may be accurately determined, 
through filling defects and other roentgenologic signs. 

Diagnosis.—CurnicaL Hisrory.—The presence of an intestinal tumor 
should be suspected with a history of the following: gradually increasing 
train of symptoms, fullness and distress, gaseous distention, later colic, 
interference with normal bowel evacuation, constipation, diarrhea, or 
alternation of both, later leading to various obstructive and toxic symp- 
toms ; anorexia, sitophobia, or possibly both; loss of weight, anemia, and 
general asthenia with cachexia. 

PuysicaL Finpines.—Our knowledge of a case may be greatly en- 
hanced by observation, palpation and to a much less extent percussion 
and auscultation. The general bodily characteristics, state of nutrition, 
color of skin and mucous membranes, general demeanor, locally the con- 
tour of the abdomen, irregularities produced by local or general dis- 
tention because of gas and growths or visible peristalsis should be ob- 
served and noted. 

Palpation, while many times valueless, may nevertheless assist in 
localizing tenderness, frequently the earliest manifestation of tumor 
growth; this may be followed later by localized resistance and muscle 
spasm ; finally a tumor may be detected and large distended coils of intes- 
tine may be palpated. Digital-rectal examination should be made in 
every case. . 

Percussion cannot be depended upon to give accurate knowledge and 
is therefore practically valueless in diagnosing and localizing intestinal 
tumors. 
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Auscultation may be helpful. in discovering the squirting and gur- 
gling sounds accompanying stenosis, : 

SpecIaL EXAMINATIONS.— Digital-rectal ‘exploration, instrumental 
sigmoidoscopic investigations and x-ray examinations are of invaluable 
help, and should always be instituted. Particles of tissue thus secured 
should be examined microscopically and the stools carefully searched for 
occult blood. 

Complications.—Complications occasionally accompany intestinal 
tumors. While metastasis is rare, when it does occur, usually with a 
primary .focus in the rectum or sigmoid, the most frequent site is the 
liver. A primary growth in either of these locations may be quite small, 
the secondary growth very large, in which event the seat of the disease 
may easily be overlooked. 

Perforation of the intestine may occur into the stomach, and be fol- 
lowed by lenteric diarrhea, or into the bladder with subsequent passage 
of fecal material and gas through the urethra. The peritoneum may 
become involved, as may any other abdominal organs, because of ex-~- 
tension of the growth; areas of circumscribed low grade peritonitis may 
be set up by slow but continual irritation of the tumor. Perforation 
with acute peritonitis rarely occurs, and skeletal and external lymph- 
gland involvement is unusual. Cases have been reported where attach- 
ment to the abdominal wall has occurred, finally leading to a fistulous 
communication with the exterior, the condition quite often being mis- 
taken for an appendical or pelvie abscess. 

Treatment.— PropHyLaxis.—Having no knowledge of the etiology of 
tumors, we cannot apply prophylactic measures. Treatment must be 
symptomatic in every particular. The patient should be placed in the 
very best environment and all rules of, proper hygiene observed. The 
diet should be nutritious, palatable and of the proper consistency: if 
obstructive symptoms are present, first starvation, followed by liquids; 
then the soft, bland, nonirritating types of food leaving the minimum 
of residue should be given, such as watery gruels, soft strained cereals, 
soft eggs, cream and clear soups, purée of fruit and vegetables, and soft 
desserts. Crackers, zwieback and crusts of rolls may be taken if thor- 
oughly masticated. Milk and cream may be added to the above, although 
these are often contra-indicated if diarrhea be present. It is more ad- 
visable to administer a small quantity of nourishment at frequent inter- 
vals than large meals some hours apart. 

The symptoms should be treated as they arise; if constipation is com- 
plained of, enemas should be used and cathartics eliminated. Should 
diarrhea be present—provided it is not the ‘‘diarrhea of constipation ’’— 
thorough drainage by laxatives should be instituted using enemas when 
necessary in order to eliminate the putrid foul material often present; 
these measures should be followed by the usual astringents, bismuth, 
tannic acid and other like preparations, and if necessary, additions of 
opium in various forms. 

Pain is best controlled by belladonna, benzyl benzonate, bromids, 
veronal, codein, pantopon, Schlesinger’s solution and morphin, as the 
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occasion may demand. Local applications of heat or cold are helpful at 
times. 

Upbuilding treatment is best accomplished by the hypodermic use of 
various combinations of iron, arsenic, strychnin and the glycerophos- 
phates. Olive oil rubs may be used to assist a failing nutrition. 

The use of the x-ray is considered valuable in a small percentage of 
cases, and lately massive and deeply penetrating doses are being applied ; 
as yet it is too early to report on results, although in the authors’ ex- 
periences this method of treatment has practically been barren of success. 

Radium hag likewise failed, although a few very miraculous results 
have been reported with the sarcomatous type of tumor. 

Surgery is the only method of treatment which offers any hope, and 
then only when instituted before metastasis has occurred. 

Prognosis.—As to Recovery.—Malignant tumors of the intestine 
usually result fatally because, from their location and the insidious 
nature of the disease, they are generally discovered only after extensive 
involvement renders surgery almost valueless. The prognosis in benign 
tumors is favorable if the growth has not become too comprehensively 
involved in the surrounding tissues; this, however, rarely occurs. 

As to Function.—The motor secretory and sensory powers of the in- 
testine are all greatly impaired and permanently damaged unless sur- 
gical interference, radium or x-ray proves successful. 

Pathology.—The most frequent form of malignant tumor arising in 
the intestine is the cylindrical epithelial cell carcinoma, which has its 
origin in the cylindrical cells, especially of the glandular portions. 

Statistics show that of all cases of carcinoma, from 8.5 to 12 per cent. 
attack the intestinal tract and of this number only from 2.5 to 3 per 
cent. involve the small intestine. About 4 per cent. of all intestinal 
carcinoma are found in the duodenum, and growths have been reported 
in all three portions of this part of the digestive tract. This condition 
may follow an ulcer in the first portion, causing obstruction, with subse- 
quent dilatation of the stomach. Adhesions and metastases are usually 
added to the stenotic complication. 

Regarding involvement of the second portion, the papilla of Vater is 
the usual site of election, with a resultant occlusion of the duct, Jaundice 
and the usual gastric manifestations. Frequently the growths at this 
point assume a papillomatous type with marked extension and tendency 
to infection ; further, hemorrhage is likely to occur. The histogenesis is 
usually that of cylindrical cell adenocarcinoma, While cases presenting 
the same gross and microscopic picture have been reported, carcinoma 
of the third portion of the duodenum is extremely rare. 

Carcinomata of the ileum and jejunum are quite unusual, represent- 
ing about 3 per cent. of all intestinal cancers, and occur at an earlier 
age than those found in the large intestine. They may be of single or 
multiple polypoid type, and if allowed to grow, they will show the usual 
clinical manifestations of intestinal stenosis, dilatation, ulceration, infec- 
tion and metastatic growth. 

Carcinoma of the appendix, although rare, does occur, Two varieties 
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have been described, the gelatinous adenocarcinoma, and the mixed alveo- 
lar carcinoma. The tip of the appendix seems to be the point of attack 
in the majority of cases, and often the presence of the growth is not 
noted unless microscopic examination is made. Cystic degeneration of 
the tumor, adhesions, diffuse enlargement of the organ, and projection of 
the mass into the cecum, with resultant constriction or obstruction have 
been observed. Mesenteric and retroperitoneal glands may become in- 
volved and general peritoneal carcinosis may ensue. The clinical course 
resembles that of chronic appendicitis. Carcinoma of the large intestine 
occurs most frequently in the rectum, sigmoid, and then from the cecum 
toward the rectum. Multiple polyposis possibly plays a réle as regards 
tissue predisposition, but there as elsewhere the question of etiology is 
yet unsolved. Some writers claim that carcinoma may develop from 
hemorrhoids, others that the carcinoma precedes the hemorrhoidal state. 
Many authorities consider trauma a factor of importance in the produc- 
tion of rectal carcinoma as well as in the formation of malignant tumors 
at the cecum, the flexures and rectal valves. 
An accepted classification of large intestine carcinomata follows: 


. Adenoma distruens. 

. Fibrocarcinoma. 

. Gelatinous adenocarcinoma. 

. Papillary carcinoma. 

. Multiple carcinoma following polyposis. 
. Squamous cell carcinoma. 

. Melanoma. 
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Secondary infection is an important factor in the progress of carci- 
noma of the large intestine, sometimes leading to suppuration, perfora- 
tion, peritonitis, and fistulous communications with other organs, such 
as the bladder, stomach, small intestines or adjoming coils of the large 
bowel. Above the stricture the intestine becomes first hypertrophied, 
then dilated, followed by inflammation with an ensuing colitis; if the 
thinning process should continue, perforation may occur. Cachexia is 
the result of these secondary complications. 

As a general rule intestinal tumors grow more slowly and metastasize 
to a very much less extent than carcinoma elsewhere. Hauser, Ewing, 
and others have shown that the disease arises from a circumscribed area 
of mucosa, the glands become enlarged and the lumina elongated and 
bifurcated ; the surface epithelium grows wildly in all directions, breaks 
through the basement membrane, and invades the supporting s‘roma. 
Cancer cells, thus set free, invade the surrounding structures and metas- 
tasize in regional glands and distant organs. The adenoma destruens is 
first circumscribed but soon spreads and develops usually into a large 
obstructive mass and:shows early ulceration. Fibrocarcinoma is a hard, 
circumscribed growth usually involving all the coats, in many cases 
resulting in a tight annular stricture. There is an abundance of con- 
nective tissue in this particular type of cancer. 

Gelatinous adenocarcinoma of the large intestine is frequently en- 
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countered. This variety spreads wildly and involves quite a large area, 
but stenosis is not so likely to occur as in the fibrous type. Ulceration 
takes place early and may excavate a thick, rigid tube. 

Intestinal polyposis occurs in the rectum in the majority of cases, 
and may spread to other portions of the intestinal tract. Supposedly 
produced by continued irritation it has a marked tendency to develop 
into malignant adenoma or carcinoma. In advanced stages hemorrhage, 
anemia, intussusception and prolapse may occur. 

Squamous cell carcinoma may arise from the anal epidermis or by 
metaplasia of the lower rectal mucosa and it is very malignant. Very 
few cases of melanoma of the rectum have been reported. 

Sarcoma is a malignant tumor composed of cells of the connective 
tissue type and attacks both the large and small intestine. It is, how- 
ever, much rarer than carcinoma but immediate and secondary effects 
are practically the same. 

Lymphosarcoma is a malignant neoplasm arising in lymphatic tissue 
from proliferation of atypical lymphocytes; it may be localized or dif- 
fuse. It is usually found in the lower ileum but may appear in any part 
of the intestinal tract, as a localized thickening which spreads, as do 
other malignant tumors, and later shows marked evidence of ulceration. 
This type is often found in childhood and has a decided tendency to 
metastasize in the early stage. Retroperitoneal lymphosarcoma, in which 
condition the lymph nodes are attacked by large tumor formations, is a 
typical lesion of this variety of tumor. 

Myoma is a tumor of muscle tissue, sometimes occurring in the intes- 
tinal tract, is benign in character, and may be single or multiple. Ade- 
noma, defined as an organoid tumor which reproduces the structure of a 
gland, belongs to this class of growths. 

The lipoma, a tumor composed of fat tissue, is a rare inhabitant of 
the intestinal tract, as are myxoma (a tumor composed of mucous 
tissue), and fibroma (a tumor composed chiefly of connective tissue). 

Ortrer Forms or [ntrestinaL Tumor.—Sarcoma and lymphosarcoma 
present the same syndrome as described for carcinoma with one or two 
exceptions; they are more malignant and rapidly growing types of 
tumor tend to attack younger people and are more likely to be found in 
the small intestine. Their treatment is identical with that of carcinoma. 
In addition to the malignant neoplasms mentioned above, there are vari- 
ous benign tumors, 7. ¢., lipomata, myomata, adenomata, polypi (single- 
multiple). Should they become sufficiently enlarged to cause complete 
occlusion the picture is analogous to that of malignant obstruction; 
except for this benign and malignant tumors of the intestine have no 
symptoms in common; there is a total absence of the cachexia, toxemia 
and concomitant symptoms so prominent in carcinomatous and sar- 
comatous tumors; also benign tumors do not metastasize, — 
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Tuberculosis of the intestines, tuberculous enteritis and tuberculous 
colitis, hyperplastic tuberculosis of the cecum and colon, tuberculosis 
of the rectum with fistula, primary and secondary tuberculosis of large 
or small bowel, tabes mesenterica (in childhood) are the terms employed 
to designate the various types or forms in which infection with the 
tubercle bacillus, human or bovine, affects the intestinal tract. 

Etiology.—Since the great majority of cases represent a late intes- 
tinal infection following a primary infection of the respiratory system, 
all those factors which increase the incidence of pulmonary tuberculosis 
will ipso facto increase the incidence of the intestinal forms of the 
disease. Incidentally the very striking and steady diminution in deaths 
from pulmonary tuberculosis as shown by statistics of the last four 
years—notably in the State of New York—will probably be paralleled 
by a corresponding diminution of cases with intestinal involvement. 

‘We meet with intestinal tuberculosis in various forms: 

First, primary intestinal tuberculosis where no evidence of infection 
elsewhere is noted. The infection here, in the majority of cases, accord- 
ing to the more recent careful studies is due to the bovine type of the 
bacillus. There is an increasing prevalence of this type of the disease 
not only in children but also in adults in those countries where, coinci- 
dent with a lowered resistance, there has been a great increase of tuber- 
culosis among cattle. Here the infection, according to most observers, 
is due to the taking of milk or butter from such infected animals, or to 
the eating of meat from tuberculous cattle. Some, however, still con- 
tend that such primary tuberculous enterocolitis does not exist, and that 
the primary seat of infection is elsewhere, usually in lungs or bronchial 
lymph glands; but the weight of the evidence is in favor of there being 
a primary intestinal tuberculosis, etiologically as well as clinically. Cal- 
mette has always insisted that in the majority of cases, even those with 
extensive pulmonary tuberculosis and little or no obvious intestinal 
involvement, the primary lesion is in the intestine, a view, however, held 
by very few other students in this field. Certainly the fact that more 
than half the cases of this primary form in children show the bovine 
Vot. VII 7173 - 2 


7174 TUBERCULOSIS OF INTESTINES 


bacillus speaks strongly for infection by mouth and not by blood or 
lymph, borne from a primary lesion elsewhere. On the other hand it 
is well known that bovine bacilli as well as human bacilli may be swal- 
lowed without causing infection. Probably the acid gastric juice plays 
a large réle in this connection. 

Second, there is secondary intestinal enterocolitis which, in the vast 
majority of cases, represents a terminal picture in extensive pulmonary 
involvement. These obviously are due to infection with the human 
bacillus. The more one studies this group of cases the more one feels 
that in the great majority intestinal lesions occur; some figures give 
this incidence as high as 90 per cent. 

Third, there is the hypertrophic or hyperplastic form, usually met 
with in the cecum, occasionally in the colon, sigmoid or rectum. Accord- 
ing to most observers, this form is due to the human bacillus and sec- 
ondary to some focus, elsewhere often very slight, usually in the lung 
or lymph glands, but occasionally in the urogenital apparatus. This 
secondary infection probably represents the action of an attenuated 
strain of the microérganism with hyperplasia, not ulceration, dominat- 
ing the picture. 

Fourth, there is the form which may be met with as the local mani- 
festation of a miliary tuberculosis. Here the lesions are rarely, if ever, 
recognized intra vitam. j 

Fifth, one may find intestinal tuberculosis manifesting itself as an 
extension into the intestine of a diffuse or localized tuberculous peri- 
tonitis. This is relatively rare, though not unknown, and represents the 
reverse of the normal picture, that is, tuberculous enterocolitis with 
extension of the tuberculous process to the peritoneum. 

In the case of hyperplastic tuberculosis, most commonly found in the 
ileocecal region we have diffuse small cell infiltration with giant cells 
and bacilli. Subsequently fibrous tissue forms with marked increase of 
thickness of the wall, and narrowing of the lumen. This is followed by 
involvement of the adjacent lymph glands and ulceration as a rule. In 
the rectum there is a striking tendency to a breaking down of the ulcer 
and the formation of abscess and fistula, and often of subsequent 
stenosis. 

Symptomatology.—As tuberculous infection of the intestinal tract 
is met with in various forms or types, so its symptomatology varies very 
strikingly. In the terminal ulcerative type, the most common by far, 
the usual symptoms are: diarrhea in increasing intensity, melena some- 
times, but more often occult blood; pain, often varying markedly in 
intensity, sometimes absent entirely ; abdominal tenderness; and increas- 
ing loss of weight, and irregular temperature. The loose stool is usually 
alkaline, shows considerable undigested residue, often contains mucus, 
pus and blood, and’ usually tubercle bacilli. In cases associated with 
active, open pulmonary lesion, the presence of tubercle bacilli in the 
stools is of relatively little diagnostic value. The author has seen a few 
cases of extensive hemorrhage, but they are relatively rare. 

in children the picture of the primary form is sometimes simply that 
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of an intractable intestinal infection of the nontuberculous ty pe—diar- 
rhea, wasting, sometimes pain, irregular temperature and very occa- 
sionally sign of perforation, which are usually localized and sometimes 
followed by abscess formation. In this group of cases, with no open 
active pulmonary lesion, the finding of tubercle bacilli, usually of the 
bovine type, is of great diagnostic importance. In children, in certain 
cases, we have a striking combination of the symptoms of a tubercu- 
lous enteritis and a tuberculous peritonitis, characterized by marked 
involvement of the mesenteric lymph glands and liver, with the lungs 
almost or entirely free of infection. The glands may be so large as to 
be palpable, and very rarely may produce definite obstructive symptoms, 

In all the above forms, pain, if present, is more likely to be constant 
than paroxysmal; the abdomen is usually sensitive to palpation even 
when the patient does not complain of pain. In most cases fever is 
present, and this is increased by exercise. One usually finds secondary 
anemia, and sometimes an oligemia due to the rapid loss of weight of 
the patient and the corresponding concentration of the blood. In most 
of the above types of intestinal tuberculosis the clinical picture usually 
becomes steadily worse until death. In the ulcerative type as usually 
seen, 7. €., the type found in the late stages of an inactive pulmonary 
lesion with the appearance of marked intestinal symptoms and signs, 
the downward course of the patient is markedly accelerated. 

In the case of the hypertrophic ileocecal tuberculosis, on the other 
hand, the picture is quite different; the mechanical factors, not the 
ulcerative and toxic, dominate the picture. There is a gradually in- 
creasing discomfort with the usual dyspeptic symptoms—fullness, loss 
of appetite, constipation, sometimes alternating with rather violent diar- 
rheal outbreaks; later there are present signs of obstruction, colicky 
pains, distention of proximal gut, loss of weight, sometimes visible peris- 
talsis, or, in other words, the usual symptoms of intestinal stenosis. 
Occasionally, in the later stages, profuse hemorrhages occur; for in this 
stage ulceration, sometimes quite extensive, is manifest. A tumor mass 
is made out, not quite so hard or nodular as a malignant neoplasm 
though frequently mistaken for it. Fever is sometimes present, some- 
times absent. The stool usually shows the foodstuffs well digested; 
frequently mucus is found. The finding of the tubercle bacilli is of 
paramount importance as this form of intestinal tuberculosis is very 
often associated with inactive and apparently healed lesions in the 
lungs. Much less frequently a similar condition may be found in the 
colon or in the sigmoid. 

In certain cases the rectum seems to be the seat of dietion of the 
tuberculous process; if the ulceration predominates, the stools are more 
frequent; pus, blood and mucus are more likely to be found microscop- 
ically; tenesmus is frequent. Fistula and perirectal ulcers are not 
uncommon; stenosis and partial obstruction are frequently seen. In 
certain cases of tuberculous abscess of the intestine, intestinal obstruc- 
tion or stricture may occur. Sometimes the appendix and the periap- 
pendicular tissues are the parts of the tract most involved, and the pic- 
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ture may simulate almost exactly that of chronic appendicitis, but very 
rarely that of acute appendicitis. 

Diagnosis.—In the vast majority of cases, the diagnosis is made only 
from a very careful consideration of the history of general, as well as 
of abdominal symptoms, and often is made definite only by certain addi- 
tional rectal, sigmoidoscopic, stool and intensive x-ray studies. 

In the case of adults and older children tuberculin tests or comple- 
ment fixation tests are of relatively little value; because of the fre- 
quency of the association of intestinal with pulmonary tuberculosis, and 
of the incidence of positive tuberculin reactions in many apparently 
absolutely healthy individuals, 

In the most common type, ulcerative enterocolitis associated with 
primary pulmonary tuberculosis, the question ig whether the intestine 
is or is not involved. More rapid loss of weight, more irregular tem- 
peratures, with loss of appetite, and slight gastric and intestinal symp- 
toms so common in any active tuberculous lesion, or more or less severe 
abdominal pain, and frequently increasing diarrhea, instead of the vague 
digestive symptoms, speak strongly in favor of an intestinal involve- 
ment which, as we have said before, is present in the vast majority, if 
not in all cases in the final stages of pulmonary tuberculosis. Certainly 
intestinal involvement is of truly grave prognosis in pulmonary tuber- 
culosis. Primary tuberculous enterocolitis in infants and young chil- 
dren should always be thought of in cases of unusual symptomatology, 
or when the usual therapy for nontuberculous infections yields little or 
no relief. Here the discovery of the bacillus, usually of the bovine type, 
in the stool is of great significance; while obviously in the first group 
the finding of bacilli in the stool is of relatively no importance. 

The possibility of a tuberculous peritonitis should always be kept in 
mind in cases of typhoid fever with unusual symptoms, especially those 
of peculiarly protracted course. Also it must not be overlooked that a 
chronic, subacute or even acute appendicitis may occasionally be due 
to a tuberculous infection. In either form of appendicitis leukopenia 
and the presence of the tubercle bacilli in the stool are very significant. 

In the hyperplastic or hypertrophic form with palpable tumor the 
case is usually at first regarded either as one of chronic inflammation 
due to the ordinary pyogenic organisms or as one of malignant disease. 
Very careful x-ray studies showing filling defect, spasm and hyper- 
motility (Brown and Sampson) are very helpful if associated with 
definite, although very often slight or even arrested tuberculosis elsc- 
where. And as Carman well says ‘‘a lesion roentgenologically demon- 
strated in the ileocecal coil with irregularity in the bowel picture, 
although it may represent only ulcerative lesion is probably tubercu- 
lous if pulmonary tuberculosis is present. ’? Tn this group of cases the 
finding of the bacilli in the stool is of great significance. 

In rectal tuberculosis the character of the ulceration or of the stric- 
ture, the demonstration of a fistula or a perirectal abscess, and the pres- 
ence of the bacilli are the most important diagnostic points. Proctosig- 
moidoscopy is invaluable: : | 
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Complications.—In the ulcerative form secondary to extensive tuber- 
culosis elsewhere, small hemorrhages are common, and extensive hemor- 
rhages rare; partial obstruction is sometimes met with; while perfora- 
tion occurs very occasionally with the development of local peritonitis, 
and very rarely, with general peritonitis, but sometimes with a local 
tuberculous or pyogenic abscess. 

In the hypertrophic form obstructive attacks are common and very 
extensive hemorrhages occasional. 

In the rectal form stricture, fistula in ano and perirectal abscess are 
rather frequent, while rectovesical or rectovaginal fistule are not so 
common. 

In the vast majority of cases varying degrees of obstruction are met 
with as sequele, 

Treatment,— As in every other form of tuberculosis, prophylaxis is 
of far more significance than treatment. The value of such preventive 
therapy, better living and housing conditions, improved nutrition, care- 
ful supervision of cattle and milk, isolation of or the inculcation of 
proper habits in those with active lesions, proper methods of cleansing 
or disinfecting foci or potential foci, pasteurization of milk, tubercu- 
losis classes with their invaluable benefit to the well and the sick, etc., 
is shown in the very striking reduction in tuberculosis incidence and 
tuberculosis mortality within recent years. 

In cases with pulmonary, buccal or laryngeal tuberculosis, the patient 
should be especially cautioned against swallowing the sputum. While 
the hydrochloric acid of the stomach is some protection, it is not an 
absolute defense against infection of stomach or intestines, and in addi- 
tion, in many cases, especially in the later stages of pulmonary infection, 
gastric subacidity or anacidity is frequently met with, and the bacilli 
reach the intestines unchanged and thrive in the alkaline medium 
thereof. 

With regard to special treatment in the ulcerative forms of intesti- 
nal tuberculosis the usual regulations as to rest, local heat, and a non- 
irritating dietary should be insisted upon. If the diarrhea is intrac- 
table, ileostomy or cecostomy has given some temporary relief occa- 
sionally. In intestinal tuberculosis specific treatment, 7. ¢., treatment with 
some form of tuberculin has been singularly disappointing as have the 
myriad forms of chemotherapy which have been suggested. Included 
in the latter are the treatments with sugar, various organic preparations 
of copper, iodin, sulphur dioxid, various salts of sodium, magnesium, 
calcium or potassium, or of certain of the rarer metals such as neodyme. 
Preventive vaccination has been suggested by some; the authors have 
had no experience with it. Certainly in most cases of ulcerative entero- 
colitis in addition to general hygienic measures, the only treatment of 
value is that designed to lessen the diarrhea and to allay the pain. 
Rest, soft nonirritating food, local heat, occasionally colonic irrigations, 
and sometimes sedatives (opiates usually being required) are indicated, 
but are purely palliative. Many of these cases have been treated by 
x-rays, the ultra violet rays, and a few with radium, while quite recently 
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very striking success in the treatment of intestinal tuberculosis has been 
claimed for the quartz lamp. 

Surgical treatment consisting of resection of the involved area has 
given really brilliant results and sometimes apparent cures in certain 
of the cases of localized hypertrophic tuberculosis. In the diffuse ulcer- 
ative forms, however, surgery has obviously been rarely tried, although 
a few cases seem to have been temporarily helped by appendicostomy, 
ileostomy or cecostomy with subsequent irrigation. There are probably 
a small number of cases of ulcerative enterocolitis of tuberculous origin 
that heal; most of these are probably cases with little or no clinical 
manifestations, or those with slight intestinal symptoms or very little 
involvement elsewhere; but the appearance of definite signs and symp- 
toms of intestinal involvement in persons with pulmonary tuberculosis 
is of evil omen. 

Prognosis.—Concerning treatment and prognosis we certainly must 
feel that at the present time our greatest hope lies in preventive medi- 
cine, increased individual resistance and the furthering of all means 
that lessen the chance of massive infection. 

Pathology.— With regard to pathological changes, it is well to re- 
member that the tubercle bacilli choose the lymphatic follicles as their 
seat of special predilection, These subsequently undergo caseation and 
thus the ulcer develops, but not so extensively as in typhoid. The lower 
portion of the ileum is most affected, either alone or associated with 
similar lesions in the cecum and ascending colon, and less often with 
lesions in the duodenum, jejunum, descending colon and rectum 
(Schmidt). Further ulcers may develop in this region and tend to lead 
out in a transverse direction following the course of the blood-vessels, 
and affect not only the mucosa and muscularis, but even in some cases 
the circular and longitudinal muscles, with subsequent contraction; in 
which case a ringlike stenosis of greater or less extent, and not infre- 
quently a local peritonitis may develop from extension to the peritoneal 
coat and subsequent adhesion formation. Rarely perforation occurs, 
and not infrequently tuberculosis of the mesenteric glands; sometimes 
healed scars are present. 
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Etiology.— Until recently luetic lesions of the intestine, with the 
exception of the rare rectal chancre usually due to coitus per anum, 
were rarely, if ever, diagnosticated intra vitam, and were therefore more 
interesting anatomically than clinically. However, since the discovery 
of treponema pallidum and salvarsan, the latter furnishing us with a 
means of applying the therapeutic test more satisfactorily than either 
mercury or the iodids, clinicians have begun to realize that intestinal 
lues, while rare, is more common than hitherto supposed; and like syphi- 
lis of the stomach, an increasing number of cases is being diagnosed 
during life and treated appropriately. It may be met with as a primary 
lesion; the secondary stage may have definite intestinal manifestations, 
but it usually represents a tertiary lesion of the disease. It may also bea 
manifestation of congenital lues. It is also highly probable that in cer- 
tain definite pathological conditions of the intestines—some at least with 
clinical manifestations, notably arteriosclerosis and amyloid disease— 
syphilis plays a definite etiological réle in a number of cases, while cer- 
tain of the paraluetic lesions, such as tabes dorsalis, are sometimes asso- 
ciated with striking intestinal manifestations, notably colonic crises and 
intractable diarrhea. 

Why certain organs should be the organs of election for the major 
manifestations of the disease, and why in certain cases—relatively very 
few—the intestines should be involved are questions which cannot be 
answered definitely. 

Contrary to the authors’ experience, many observers state that fe- 


males are more likely to be affected with acquired intestinal lues, espe- 
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cially in the rectum. According to Schmidt this is possibly due to the 
proximity of the vagina and the rectum, the frequency of the chancre, 
secondary lesions, and condylomata in that locality, and the ease with 
which such infectious secretions with the causative organisms invade 
the lower bowel lying near by. 

The congenital form obviously is most likely to occur in childhood, 
often in early infancy. In acquired syphilis, the intestinal lesions are 
much more usual as a tertiary lesion, and are late manifestations of the 
disease; they are therefore somewhat more likely to be met with in 
middle or later life. 

TrauMa.—It is interesting to note in regard to the possible role of 
trauma, that intestinal ues is most likely to occur in that portion of the 
intestine which 1s most subject to trauma, 1. ¢., the eqlon, terminal ileum 
and rectum. 

Practically all of the cases represent previous infection with the 
spirocheta pallida and usually give a history of a primary genital 
ehancre followed more or less frequently by the various secondary mani- 
festations. However, in a limited number of cases, it is quite impos- 
sible to obtain a history of primary or secondary lesions, and the diag- 
nosis is made only by serological studies and the therapeutic test. 

HEREDITARY TRANSMISSION.—Syphilis in the small intestine is rare, 
which, as has been noted by many, presents a relative immunity toward 
luetic infection. Nevertheless, it must be recognized that in hereditary 
syphilis some intestinal involvement, notably intestinal ulceration with 
diffuse infiltration of the intestinal wall sometimes associated with gum- 
mata and often with extensive periarteritis, is not uncommonly found. 

Types or InrecTion.—The subject is relatively too new to permit 
definite statements about various types. As far as can be seen a certain 
small proportion of cases of syphilis show intestinal involvement, but it 
is quite impossible to determine why infection occurs in this locale, and 
why the great majority show no such involvement, for there is abso- 
lutely nothing in the past history, mode of onset, etc., which would allow 
us to differentiate these types of cases. 

Symptomatology.—There are no characteristic clinical symptoms, 
and it is highly probable that a considerable number of cases of intesti- 
nal syphilis are not recognized. In hereditary syphilis diarrhea (often of 
the dysenteriform type) without apparent cause should make one sus- 
picious of intestinal lues, though it is often clinically impossible to dif- 
ferentiate it from intestinal tuberculosis or other intestinal infections. 

In the case of acquired syphilis lesions of the small intestine are rela- 
tively rare. Here the symptoms are partly those due to intestinal inflam- 
mation, notably diarrhea, fever, etc., although sometimes certain of the 
symptoms must be regarded as being due to a partial obstruction most 
likely found in the terminal ileum. Thus the symptom complex may 
in some cases resemble an enteritis, and in other cases a small intestinal 
obstruction. 

In the colon luetic infections are more likely to be met with and 
recognized than in the small intestine. Here, again, the usual symptom 
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is rebellious diarrhea in the early stages, sometimes with dysenteriform 
symptoms, tenesmus, mucus, blood and pus in the stool, and sometimes 
fairly profuse hemorrhages. In the later stages where stricture occurs, 
there may be marked and occasionally intractable constipation. Now 
and then alternating constipation and diarrhea and at times true obstruc- 
tive symptoms are the striking features of the case. 

In certain cases, however, in which a definite lesion cannot be demon- 
strated, it is possible that the intestinal symptoms presented—diarrhea, 
excessive fermentation, and various manifestations of abnormal intesti- 
nal function—are to be ascribed to the associated arteriosclerosis and 
amyloid degeneration of luetic origin. 

The symptoms due to stricture are peculiarly likely to be met with 
in involvement of the rectum where, secondary to caseation of the gum- 
ma, stricture frequently supervenes; although here again certain authors 
believe that the stricture really represents the results of a secondary 
infection. 

In many cases it is quite impossible to recognize the symptoms as 
luetic in origin, as often there is no characteristic difference between 
this and other forms of enteritis, colitis or proctitis, although we cannot 
help but feel that one should become peculiarly suspicious if stenosis 
occurs. Perforation has been described. Very little can be made out by 
the ordinary methods of examination, and our knowledge must come in 
the main, first, from a history of previous luetic infection, and second, 
from a very careful investigation of the intestine by special methods. 
Such investigations should include a study of the stools, digital and sig- 
moidoscopie examination of distal bowel, and careful roentgenological 
studies, using both fluoroscopic and radiographic methods, with barium 
both by mouth and by enema. A stricture of the rectum perceptible to 
the finger should make us extremely suspicious of lues. Looseness of 
the stools associated with the finding of blood, pus and mucus in the 
early stages, and the later appearance of pencil or ribbon stools accom- 
panied by a feeling of obstruction, local discomfort and insufficient 
defecation should further direct our attention to a possible luetic state. 
In the x-ray picture ulceration, stenosis or obstruction is observed, 
although there is nothing especially characteristic about this, and the 
finding is usually regarded as suggesting malignancy. When the ob- 
struction is marked, one can get characteristic signs from the disten- 
tion in the proximal portion of the gut. It should not be forgotten that 
symptoms of extreme colonic pain, so-called colonic crises or, a motor 
equivalent, an intractable diarrhea, may be met with in the paraluetic 
infection—tabes dorsalis—without demonstrable pathologic changes; in 
all probability it is due to secondary disturbances or to disease of the 
nervous mechanism of the intestine. 

Lanorarory Frnpines.—Obviously, the most essential laboratory 
finding is the demonstration by serological methods of a positive reac- 
tion in the blood (or in the spinal fluid if cerebrospinal syphilis is sus- 
pected); for although we realize that in a few cases syphilis may be 
present with a negative reaction, certainly it is almost impossible to 
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diagnosticate intestinal lues without such a reaction, or without a defi- 
nite history of primary luetic infection. The spirochete have occa- 
sionally been demonstrated in the secretions from a luetic intestinal 
infection. The stool, as stated before, often gives us valuable informa- 
tion: first, blood, pus, mucus and looseness of the stool; later, the char- 
acteristic picture of obstruction in a pencil or ribbon stool. 

SpeciAL EXAMINATIONS.—It is needless to say that a very careful 
proctoscopic and sigmoidoscopic examination should be made in every 
ease, although it is extremely difficult to differentiate by this method 
the ulcerative lesions of syphilis from an ulcerating neoplasm or ulcer- 
ating colitis or sigmoiditis of nonspecific origin, or a tuberculous ulce- 
rative lesion. Some feel that there are certain peculiarities of the luetic 
lesion, such as more general distribution and more extensive and less 
deep ulceration. These, to a certain extent, show more definitely in the 
x-ray findings. Greater irregularity, deeper ulceration and a sharper 
limitation between the lesion and the normal intestine have been de- 
scribed as being more characteristic of carcinoma, while the reverse 
speaks more in favor of lues. 

Diagnosis.—It is beyond question that most cases of intestinal lues 
are not diagnosticated. In congenital lues the diarrhea is often con- 
sidered as a simple enteritis, enterocolitis or a tuberculosis-lesion, while 
the same holds good for acquired syphilis where, in addition, unques- 
tionably a certain proportion of the cases are incorrectly diagnosed as 
malignant disease. In the secondary stage, the diarrhea may be due to 
the disease itself, whereas the picture presented is sometimes that of a 
true typhoid state associated with diarrhea, although in the secondary 
stage in many eases it is highly probable that the diarrhea is due not 
so much fo the disease itself as to the therapy employed. In reaching a 
diagnosis nothing 1s more important than a carefully taken history in 
which there are definite or, at least, suggestive symptoms of a primary 
infection. The infection may manifest itself in a positive reaction in 
the blood and also in the spinal fluid, Argyll Robertson pupil, absent 
knee jerks in the case of cerebrospinal lues, and the history of diarrhea 
followed by symptoms of obstruction, or it may be suggested by the 
stools, roentgenologic studies, and digital-rectal and proctosigmoido- 
scopic examinations. In certain cases, the therapeutic test may aid us 
greatly in making our diagnosis. In many instances, however, the case 
history and luetic manifestations elsewhere are the most important fac- 
tors in making a provisional diagnosis, which sometimes is made only 
more probable, if not certain, by the exclusion of other causes. 

Complications.— As mentioned before, the one most important com- 
plication is partial obstruction. In certain cases extensive hemorrhage 
occurs; perforation is found with extreme rarity. Secondary infection 
is common in all intestinal lesions whatever the primary cause, and, 
as said before, it is regarded by some as the fundamental cause of the 
stricture met with in such relative frequency in this disease. As in all 
other forms of lues, especially the untreatéd or incompletely treated 
cases, marked nervous manifestations, anemia and fever with no appar- 
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ent cause are sometimes met with. The most important sequela is per- 
manent stricture, most frequently seen in the large intestine, but not 
unknown in the small bowel, particularly in the terminal ileum, and 
very occasionally in the jejunum. 

Association with Other Diseases.—It must not be forgotten that it is 
quite possible to have syphilis and other diseases present in the same 
individual, and, in certain cases, it will be quite impossible to determine 
whether the intestinal lesion is luetic, malignant, or due to some other 
cause, until after specific therapy has been tried or other means em- 
ployed to determine the nature of the lesion. 

Clinical Varieties and Types.—The disease is not sufficiently known 
nor has it been studied thoroughly enough to allow us to speak of types. 
Perhaps the simplest way would be to differentiate the intestinal mani- 
festations of the disease as to the place of special involvement,—small 
intestines, colon, sigmoid or rectum; or to differentiate them on clinical 
grounds—cases where irritative phenomena, notably diarrhea, and ul- 
ceration dominate the picture, or cases with obstructive phenomena; 
however, we sometimes get an alternation of both groups of the above 
cases. ' 

Treatment.—The treatment of the disease is fundamentally anti- 
syphilitic, and includes such therapeutics as salvarsan, iodids and mer- 
cury. The degree of success of serological treatment with regard to 
intestinal function is obviously dependent upon how early such treat- 
ment is instituted and upon the degree of involvement of the intestine. 
Superficial ulceration or gummata which have not undergone extensive 
caseation with subsequent contraction may obviously be materially bene- 
fited and possibly entirely cured clinically by specific antisyphilitic 
treatment. On the other hand, if stricture has taken place the benefit 
will be relatively much less, and it will be necessary to determine whether 
the patient can be made comfortable by appropriate dietetic and medici- 
nal means, or whether surgical treatment—ileostomy, colostomy, or 
even resection—is justifiable. If the obstruction is very marked, surgi- 
cal interference will be necessary; if it is not so marked and is located 
in the rectum or lower sigmoid, mechanical dilatation may be employed. 
If ulceration is present, considerable comfort can sometimes be obtained 
by astringent or antiseptic irrigations. If diarrhea is present, the usual 
bland, nonirritating dietary should be employed; possibly it will be nec- 
essary to give a liquid diet for a short period of time, in conjunction 
with bismuth or bolus alba; rest until the diarrhea is checked must be 
insisted on. If pain is present, local application of moist heat, antispas- 
modics such as belladonna, and opium, or other forms of sedatives may 
have to be employed. 

Prognosis.—The prognosis is entirely dependent upon the extent of 
the involvement of the intestine and the stage at which treatment is 
instituted. If such treatment is started before deep ulceration, extensive 
caseation or marked cicatrization has taken place, and is conducted over 
a sufficient period of time, the prognosis, at least so far as the intes- 
tinal symptoms are concerned, is good. On the other hand, if extensive 


784 SYPHILIS OF INTESTINES Fare 


and deep changes have occurred, it is highly probable that a certain 
degree of stenosis will be left behind. If the intestinal symptoms rep- 
resent manifestations of intestinal arteriosclerosis or amyloid disease 
of intestinal origin, specific treatment will play a relatively small réle. 
In arteriosclerosis iodids may.belp; but if the intestinal symptoms are 
due to cerebrospinal syphilis, the authors’ experience leads them to 
believe that the prognosis is not good, even though intensive intraspin- 
ous treatment is carried out. . 

Pathological Anatomy.—In the primary stage, the extragenital 
chancre shows no essential difference from the genital. In the secondary 
stage, the follicles are peculiarly likely to be affected, and in a few 
eases the spirochetes have been demonstrated in the affected areas. In 
the usual or tertiary stage, ulceration is more frequent in the terminal 
ileum and in certain portions of the colon, but it is not unknown in 
the jejunum or even.in the duodenum. These ulcerations have a ten- 
dency to extend circularly, are usually superficial and are associated 
with small cell infiltration and the vascular changes, arteritis and peri- 
arteritis. The follicles are frequently the seats of especial election of 
the ulcerations. In addition, gummata are found which break down 
and form deep ulcerations, though this probably represents a partial 
manifestation of secondary infection. The process is sometimes local- 
ized in the rectum, and here secondary contraction and stricture are 
peculiarly likely to be met with, although such strictures have also been 
found in the sigmoid, colon and even in the small bowel. 
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GENERAL CONSIDERATIONS 


Intestinal neuroses show a disturbance of the normal function of the 
bowel without any organic change. In these cases we have general 
nervous symptoms in addition to the intestinal disturbance. The more 
earefully such cases are studied, the fewer pure neuroses will be found; 
that is, many so-called neuroses of the intestines will be found to have a 
definite organic basis. These neuroses are not to be regarded as definite 
diseases but as syndromes, dependent upon one or more causes, not 
always clearly defined. Some are scarcely more than symptoms. Some 
are common, such as intestinal atony and spasm. Nervous diarrhea is 
quite frequently seen, Others, like pure enteralgia, intestinal fermenta- 
tive dyspepsia and peristaltic unrest are rarely met with. Most of the 
gastro-intestinal neuroses are found more frequently in women, es- 
pecially in youth and early middle age. 

The muscular wall of the intestine, with the exception of that of the 
rectum and the secreting glands are controlled by the even balance of 
stimuli coming to the bowels over two pathways, the vagus and the 
sympathetic nerves. When this even balance is upset, any one or more 
of the functional disturbances may result, and we may expect many of 
these disturbances on account of the complexity of this nervous control 
and its close relation to the endocrine system. There are a few well- 
defined neuroses, disturbances of motion, secretion, and sensation, but 
less than we might expect. 
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Etiology.—The underlying causes which upset the properly bal- 
anced action of the vagus and sympathetic systems are varied ; emotional 
states such as fatigue, worry, excitement or fear; functional neuroses 
such as neurasthenia and hysteria; organic visceral disease such as 
syphilis of the central nervous system; disturbances of metabolism and 
of the endocrine glands; the chronic toxemia of nephritis or tuberculosis ; 
and toxemias arising from probably remote and perhaps concealed infec- 
tions of the sinuses, tonsils, teeth, and gall-bladder. 

Eppinger and Hess have called the result of vagus or sympathetic 
irritation vagotonus or sympatheticotonus respectively. In vagotonus 
there is increased tone or spasm in the intestine; spastic constipation, 
and increase of intestinal peristalsis: peristaltic unrest or nervous diar- 
rhea; and spasm of the sphincters; also increased secretion of the intes- 
tinal, hepatic and other glands; and possibly also increased or abnormal 
sensation. In sympatheticotonus, there are atony and dilatation of the 
bowel, weakened peristalsis with slow pushing forward of the intestinal 
contents, relaxed sphincters, low secretion and lessened sensibility. 

Symptoms of a general nervous condition are usually found, such as 
fatigue, headache, insomnia, introspection, and depression. The diges- 
tive attacks appear without clear cause, and are often very irregular, 
with intervals of well-being which are striking and unexpected. The 
attacks are much less dependent upon food than upon fatigue, mental 
strain, or excitement. The gastric secretion and motility are usually 
normal. 

Diagnosis.—The well ordered function of the bowel depends upon 
this properly balanced action of the vagus and sympathetic system. It 
is important to find ‘the causes which upset this harmonious action, which 
ean be done only by a thorough examination of the patient. Great care 
is necessary in making this diagnosis of an intestinal neurosis; it should 
be made only when every sign of an organic intestinal lesion is absent 
and the condition gets better or worse, chiefly from emotional causes. 
Neuropathic persons with increased reflex irritability react much more 
actively to small pathological causes than those with a well-balanced 
nervous system. 

The diagnosis of nervous diarrhea is often made in error. It is quite 
rare. Such cases are usually combinations of neurasthenia and catarrh 
of the bowel. In ‘‘mucous colitis’’ the outpouring of mucus may be a 
nervous secretory sign or the result of actual infection. Atonic consti- 
pation may be dietary as well as due to lack of nervous control of the 
colon. Peristaltic unrest of the small bowel may be due either to irri- 
tability of the sympathetic system or to inflammation of the mucous 
membrane. Neurasthenic persons with ptosis have many disagreeable 
symptoms, such as flatulence, abdominal pain and distress, which can 
be easily proved by examination of the stools to be due to an intestinal 
eatarrh in combination with the nervous condition. 

In some conditions, as spasm of the anus or intestinal atony, the 
diagnosis can be safely made by the busy practitioner after a routine 
examination ; in other conditions, such as enteralgia or peristaltic unrest, 
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it is extremely important to take the patient seriously and rule out im- 
portant organic causes of abdominal pain or obstructive causes of visible 
intestinal peristalsis before resting on the diagnosis of a pure intestinal 
neurosis. 

Treatment.—The patients are easily influenced for good or ill by the 
personality of the physician. A thorough physical examination often 
helps greatly by ruling out organic disease and banishing fear from the 
patient’s mind. Of the greatest importance are general hygienio 
measures, such as a vacation, the ‘‘rest cure,’’ diversion, occupation 
therapy, massage, gentle exercise, electricity, hydrotherapy and psycho- 
therapy. It is important to avoid fatigue. Specific directions about the 
amount of rest, exercise, food and sleep should be given. Gain in 
weight, by forced feeding, is often useful. Simple general diets are the 
best without so much restriction as to interfere with appetite or nutri- 
tion. Stimulants, tea, coffee, and tobacco are to be avoided. Drugs are 
of minor importance except in acute attacks. Belladonna, atropin, 
benzyl succinate; hypnotics such as the bromids, barbital or trional; 
and simple tonics such as the bitters, iron and arsenic are most useful. 

Prognosis.—This depends more upon the general condition of the 
patient and the stability of the nervous system than upon any local 
signs. Relapse and recurrence are frequent in persons who are physi- 
cally inferior. 

SPASM OF THE INTESTINE 


In nervous persons we have irregular contraction or increased peri- 
stalsis of the bowel, or parts of it, causing in the acute cases, pain, gur- 
gling, defecation and tenesmus, and in the chronic cases, spastic con- 
stipation. 

Etiology.—Spasm is really a symptom, not a disease, though it may 
dominate the clinical picture in some nervous persons for a time. Except 
for spastic constipation, spasm is rare as a pure neurosis, that is, due 
purely to an increased irritability of the autonomic nervous system. 
On the other hand, reflex spasm of the bowel, or one portion of it, is 
common as a symptom of a large number of organic diseases without or 
within the bowel, such as diseases of the gall-bladder or appendix, ca- 
tarrh or inflammation of the bowel, piles, fissure ani, lead poisoning, 
tabes, etc. It is needless to say that such causes provoke intestinal spasm 
more easily in neuropaths than in others. 

Symptomatology.—The patient complains of a feeling of constriction 
in the abdomen or colicky pain with gurgling of gas, and perhaps passage 
of flatus or feces. The colon, especially the transverse colon, or sigmoid 
may be felt as a firmly contracted tender cord. 

In mild chronic cases, we have spastic constipation as the chief 
symptom. Moderate -grades of intestinal spasm are common, and affect 
certain parts of the bowel far more than others, e. g., the first portion of 
the duodenum, transverse and descending colon, and sigmoid and sphinc- 
ter ani. It is much less common in the jejunum, ileum and cecum. Very 
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rarely, an extreme spasm may lead to intestinal obstruction, the so-called 
spastic ileus. | | 

The X-ray shows some spasm of the transverse and descending colon 
in most constipated persons, which is often associated with atony and 
distention of the cecum. Less commonly there is overactive peristalsis of 
the bowel and the picture resembles peristaltic unrest or nervous diar- 
rhea. 

In lead poisoning, the tonic contraction involves the whole bowel but 
especially the small intestine and may last for a whole day. Spasm of 
the first portion of the duodenum is frequently seen with the x-ray as a 
reflex result of disease in the stomach, gall-bladder, and appendix. 

It is possible that spasm of the ileocecal sphincter may occasionally 
eause delay in emptying the ileum with fermentation of its contents and 
toxic absorption ; but ileal stasis is far more likely to be due to atony of 
the ileum or to obstructive adhesions in the ileocecal region. 

Spasm of the sphincter ani is almost always due to local causes, such 
as piles, fissure or ulcer. It may rarely be due to pure vagotonus in a 
neuropathic person. It may be very painful and interfere with defeca- 
tion. 

Diagnosis.—The diagnosis of a pure nervous enterospasm is made 
from the neurotic character of the patient, the obvious local signs of 
spasm, and the absence of an organic reflex cause. The x-ray often dis- 
covers the spastic state of the colon or duodenum. 

Treatment.—The general treatment of the functional type is the 
treatment of neurasthenia, with the addition of hot applications to the 
abdomen, hoth baths and mineral oil by mouth or rectum. A tablet of 
extract of belladonna, 14, grain (.0162 gram), or of atropin, 1/150 grain 
(.00195 gram), or of benzyl succinate, 5 grains (.324 gram), may be 
given three or four times a day, or a suppository of extract of bella- 
donna, 14 grain (.0324 gram), extract of hyoscyamin, 1 grain (.065 
gram), and extract of stramonium, 1% grain (.0324 gram). In painful 
spasm of the anus, this suppository, or one containing cocain hydro- 
chlorid, 1% grain (.0324 gram), or extract of opium, 1 grain (.065 gram), 
may be used, or the sphincter forcibly dilated as for fissure. 

Spasm at the rectosigmoid juncture may be treated by applications 
of a saturated solution of magnesium sulphate on cotton sticks made 
through a rectoscope as advised by Soper. The treatment of spastic con- 
stipation will be detailed elsewhere. 


PERISTALTIC UNREST 
(Tormina intestinorum nervosa) 


This condition, first described by Kussmaul in 1878, is rare and is 
found chiefly in nervous persons. It is characterized by excessive peri- 
stalsis of the small intestine, which may be both visible and palpable, 
accompanied by abdominal discomfort and gurgling. 

Etiology.—It is undoubtedly a result of increased irritability of the 
autonomic nervous system, which governs the peristalsis of the bowel. 
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Symptomatology.— The symptoms consist of a feeling of abdominal 
tension with rolling movements in the bowel, and rumbling and gur- 
gling which uspally are easily heard by others, There is little or no pain. 
The active peristalsis is often easily seen and palpated by the physician 
through a thin abdominal wall. It is rarely seen by the patient. Boas 
has described a case in which the contour of the abdomen resembled a 
sack of potatoes. The peristalsis travels rapidly from one portion of the 
small intestine to the other, stopping at the ileocecal valve. Emptying 
of the bowel is rare, showing limitation of the peristalsis to the small 
intestine. It appears at irregular intervals, lasts from a few minutes to 
hours, may occur at night and may be provoked by emotional causes, 
catamenia, or food. 

Diagnosis.—The diagnosis is easy as a rule. Peristaltic unrest is 
rare. It occurs almost exclusively in neuropathic persons. The attacks 
are usually brought on by emotional causes. Digestion and defecation 
are apparently normal. It should be remembered that normal peristalsis 
of the small intestine can often be seen and felt in very thin or elderly 
persons. This has nothing to do with tormina, neither has the oecasional 
rumbling of gas in the bowel heard in simple gaseous fermentation. 
When visible peristalsis is seen in the bowel, the early stage of intestinal 
obstruction must be considered and a verdict withheld until a thorough 
examination can be made. In intestinal obstruction there are colicky 
pain, vomiting and constipation; the condition is far more serious and 
violent, and other physical signs of obstruction are found, such as tym- 
panites, tumor and changes in the pulse and facies, 

Treatment.—The treatment is directed toward improving the tone 
of the nervous system and reducing vagotonus, General hygiene, a rest 
cure, massage and hydrotherapy are important. The most useful drugs 
are bromids in 10 grain (.65 gram) doses or sulphate of atropin, grains 
1/150 (.00195 gram), given two or three times a day, perhaps combined 
with heavy oxid of magnesia. Rest in bed and hot applications to the 
abdomen may be used in trying attacks or at night. For the distress 
and tension, acetphenetidin and acetylsalicylic acid are useful. Codein 
and opium are rarely needed. 

Prognosis.—The prognosis depends upon the general or nervous 
condition of the patient. Peristaltic unrest is disagreeable but never 
dangerous. 


NERVOUS DIARRHEA 


A diarrhea occurring abruptly and irregularly without discoverable 
organic cause is called nervous diarrhea. It is chiefly found in neuro- 
pathic persons but may occur in any one after emotional shock or stress. 

Etiology.—There is no doubt about the existence of a purely nervous 
diarrhea, but the number of cases formerly so diagnosed has been greatly 
reduced by modern functional tests of the digestive tract together with 
careful examination of the feces. The typical attacks come on suddenly 
after some emotional stress as grief, worry, mental strain or excitement. 
It is a mixed neurosis, both motor and secretory. The intestinal hyper- 
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motility is similar to peristaltic unrest with the addition that the peri- 
stalsis is continued into the colon. There is also a hypersecretion of 
intestinal fluids resulting in large watery stools. 

Symptomatology.—An explosive diarrhea is the chief symptom. The 
entire contents of the bowel may be emptied in. watery stools within an 
hour. The evacuation is usually entirely painless, occasionally accom- 
panied by ordinary abdominal colic and soreness. The oncoming of the 
diarrhea has no relation to the ingestion of food or drink, but is in close 
relation to the emotional shock. It is very variable and intermittent. It 
may be limited to a few movements or last for days. The patient usually 
has no digestive trouble between attacks. 

The stools are rather odorless and loose like the normal contents of 
the small intestine or perhaps more watery from excessive secretion. 
There is no mucus, and the fat, starch, and meat residue is present in 
the normal proportions, though usually less digested than normal because 
of their rapid passage through the bowel. The microscope shows no in- 
-erease of connective tissue such as is seen in the diarrhea of gastric 
achylia. The x-ray shows nothing except hypermotility of the bowel. 

Diagnosis.—The clinical features, the close relation of the diarrhea to 
emotional upsets on repeated occasions with no relation to food, the asso- 
ciation with neurasthenia, and the character of the stools just described 
make the diagnosis simple in many cases. In other cases we must be 
very careful not to overlook organic or inflammatory causes of diarrhea 
and a complete examination and prolonged observation are needed. We 
must rule out acute infections, intestinal .catarrh and mucous colitis by 
the absence of mucus from the stools. We must look for hyperthy- 
roidism. Minor causes of diarrhea may be overlooked, such as slight 
dietary errors, brief intestinal catarrhs or a few diverticule of the colon, 
and the case may be incorrectly diagnosed nervous diarrhea. It re- 
sembles the diarrhea of gastric achylia with which it is closely related, 
but there is a more definite emotional cause and connective tissue is 
absent from the stools. 

The neuropath is more easily upset than a normal person by slight 
causes of all kinds, and some diarrheas are partly nervous and partly 
inflammatory or organic. The chronic and frequently recurrent diar- 
rheas are almost never purely nervous. 

Treatment.—The immediate treatment is that of any simple diarrhea. 
The acute attacks usually subside quickly but may easily recur. Theo- 
retically diet is not causal and not very important; practically while 
the attack lasts it is better to restrict the diet to milk, eggs, toast, thick- 
ened soups, cereals, rice, lean meat, crackers, macaroni, custard and the 
like. This restriction must be brief, and a monotonous diet with malnu- 
trition must be especially avoided. No preliminary purge is needed; 
general and local sedatives should be given at once, tincture of bella- 
donna, 10 drops, or bromids, 10 or 15 grains (.65 or .972 gram), in a 
glass of water several times a day. A single dose of 10 drops of tincture 
of opium is very effective at the start of an attack if no habit formation 
is feared, It is very important to reassure the patient, to point out the 
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absence of any serious disease, to caution against watching the stools 
too closely, and to insist that the diarrhea is really not more important 
than any other nervous symptom, such as nervous headache or fatigue. 
General treatment of the underlying nervous condition must be carried 
out. 

_  Prognosis.—Nervous diarrhea is disagreeable but not serious. There 
may be some loss of weight, but it is often seen in plump persons. 
Brief recurrences may appear for years in spite of treatment. Any 
serious or disabling diarrhea makes one suspicious of an organic cause. 


ATONY AND PARESIS OF THE BOWEL 


In atony of the bowel the muscular walls have lost their tone, and do 
not push along their contents in a normal way, causing in the chronic 
form, constipation, with undue putrefaction and fermentation of the 
intestinal contents, and in the acute form, paresis or paralytic ileus. 
This is an example of sympatheticotonus. 

Etiology.—Atony and paresis are really symptoms or signs, not inde- 
pendent diseases. The chronic form is found in fatigue, old age, the 
toxemia of chronic infectious diseases, also in neurasthenic, enteroptotic, 
and sedentary persons. It is difficult to see why spasm of the intestine 
(vagotonus) predominates in one person, and atony (sympatheticotonus) 
in another of similar make-up. The acute form follows laparotomy, 
shock, trauma and peritonitis. 

Symptomatology.—The chronic common type is often characterized 
by its most prominent symptom, constipation, and will also be described 
under atonic constipation. Excessive putrefaction and fermentation of 
the intestinal contents often occurs and may lead to secondary catarrh 
of the bowel. It is common to assume that absorption of toxic sub- 
stances from the bowel, the so-called ‘‘intestinal toxemia,’’ will cause 
such symptoms as headache, fatigue, anorexia, depression and vague 
pain. These may well be largely due to the associated conditions of 
neurasthenia and physical inferiority. 

On palpation of the abdomen, gurgling of gas is felt, and frequently a 
full rounded cecum filled with feces, which may be somewhat tender, is 
found. Occasionally the whole colon is palpable. X-ray examinations 
show an atonic dilated colon, which empties slowly and often contains an 
excess of gas, especially in the flexures and cecum. The x-ray shows that 
the atony is frequently associated with ptosis which especially involves 
the cecum. The large cecum, heavy with contents, slides deep into the 
pelvis in the erect position, and the flexures of the colon are close to 
the crest of the ileum. Atony of the cecum may be combined with spasm 
of the transverse colon. 

Cases of acute paresis of the bowel, or paralytic ileus, are an entirely 
different group, surgical in type and can be only briefly considered here. 
They occur chiefly after laparotomy, shock, trauma, or peritonitis. The 
paralysis after operation is a result of handling, drying or cooling the 
bowel, or of infection. It is a common nuisance after laparotomy, and 
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is the source of the ‘‘gas pains’’ due to distention of the atonic bowel 
with fermenting contents, and may be very serious or even fatal. In the 
more serious cases the symptoms resemble those of intestinal obstruction, 
gaseous distention of the bowel with abdominal tympany, rigidity, pain 
and tenderness, retention of gas and feces, vomiting, weak pulse and 
general collapse. 

Diagnosis.—The diagnosis of atonic constipation is not difficult. The 
history of ptosis, fatigue, old age, toxemia or neurasthenia, the presence 
of an overfilled cecum or colon together with x-ray findings above 
described are conclusive. However, it is important that atony and pare- 
sis of the bowel, both acute and chronic and especially the former, be not 
confused with organic obstruction by adhesions, twists, tumor, etc. In 
the paralytic cases there is a history of lapartomy, peritonitis, or shock, 
no visible peristalsis of the bowel, and no organic cause of obstruction. 

Treatment.—The chronic cases need a general tonic treatment, rest, 
graduated exercises, gymnastics and outdoor sports. This does not 
affect the bowel directly, but the intestinal muscles and nervous control 
take part in the general improvement. Abdominal massage and high 
frequency currents are used to stimulate and tone up the bowel. Asso- 
ciated conditions such as ptosis should be treated by abdominal exercises 
or by a supporting belt or corset. 

The treatment of constipation combined with atony will be given 
in another chapter. In general it may be said that it is not wise to 
overload the limp bowel with coarse vegetable residue, which is likely to 
ferment and cause trouble; the constipation may be relieved, but the 
patient pays too great a price in flatulence and distress. The diet should 
contain only a moderate amount of vegetable and fruit pulp to which 
may be added drinking water, buttermilk, mineral oil, agar, and rectal 
injections, We always wish to wean the patient gradually from chronic 
drug habits, but sometimes a small drug stimulant such as cascara, 
rhubarb, or senna may be better than a large mechanical stimulus of 
indigestible cellulose. This is especially true of delicate and elderly 
persons, 

Paralytic ileus after operation is frequently very serious and requires 
special treatment by rectal tube, rectal injection, turpentine stupes, or 
even by surgical drainage of the peritoneum or bowel. Pituitrin or 
eserin given subcutaneously have little effect. 


ENTERALGIA, HYPERESTHESIA, PARESTHESIA OF FOWEL 


Enteralgia is a true primary neuralgia of the intestinal nerves, with 
all the characteristics of neuralgic pain. It may involve the whole 
mesenteric plexus or part of it, just as a sciatica may involve the whole 
or part of the sciatic nerve. The other abnormal sensations consist of 
pressure, fullness, burning, etc., or the sensation of a foreign body in 
the bowel. | 

Etiology.—Disordered sensations or pain in the bowels are symptoms 
of many diseases. There is a small group of purely nervous origin found 
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in neuropathic persons, analogous to the chronic neuralgia seen in other 
nerve tracts. The more carefully such a group of cases is studied, the 
fewer will be called enteralgia. It should be distinguished from the pain 
due to intestinal infammation and from the colic due to increased ten- 
sion of the gut or to violent contraction of the intestinal muscles. One 
of the most important causes of enteralgia is lead poisoning; another is 
tabes with abdominal or anal crises. It is possible that gout may cause 
enteralgia. 

Symptomatology.—The patient with enteralgia complains of attacks 
of cutting, boring, or burning pain in the abdomen, especially in the 
lower half. The pain may appear and disappear suddenly and be very 
severe. Tabetic crises are typical examples of these painful attacks 
which may last from a few minutes to many hours. There is a striking 
contrast between the severity of the pain and the negative findings on 
physical examination of the abdomen. Between attacks the digestion 
appears normal. 

Normal persons have no unpleasant sensations as a result of digestion. 

Neuropathic cases may have peculiar or disagreeable feelings of 
burning, fullness, or the ‘‘sensation of an intestinal parasite,’’ or as if a 
foreign body has been swallowed. In another type of cases, there is lack 
of sensation in the rectum, a lack of the normal ‘‘call to stool,’’ which is 
probably sympatheticotonic and results in chronic rectal constipation. 

The physical findings are those of vague or occasionally localized 
abdominal tenderness, with the stigmata of neurasthenia, or hysteria, 
nervousness, hyperesthesia, and active reflexes, or signs of lead poison- 
ing, tabes, and the like. 

Diagnosis.—The diagnosis of nervous enteralgia may be easily made 
when tabes, lead poisoning, neurasthenia or hysteria is present. In the 
absence of these conditions the diagnosis of nervous enteralgia is always 
doubtful, and the pain is usually due to some organic cause, such as dis- 
ease of the liver, gall-bladder, genito-urinary tract, or organic diseases 
of the bowel, such as colitis, hernia, obstruction, appendicitis, etc. 

The commonest obscure causes of intestinal pain are mild and under- 
covered intestinal catarrhs, diseases of the spinal cord, occasionally 
arteriosclerosis (abdominal angina). Many cases, no doubt, have an 
organic eause which is never found, such as stretching the mesentery, 
brief local inflammation, parasites, etc. 

Treatment.—-The general treatment is that of the underlying cause, 
such as lead, tabes, neurasthenia, etc. The immediate treatment. is that 
of neuralgia, namely, local hot applications and 10 grains (.65 gram) of 
acetphenetidin, acetylsalicylic acid or triple bromids: opium, on account 
of habit formation, should be used only for severe pain, Some cases 
suggesting vascular spasm yield at once to nitroglycerin, 1/50 to 1/100 
grain (.0013 to .00065 gram). For the painless abnormal sensations 
sedatives and psychotherapy are used. 
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This rather uncommon disease is characterized by poor digestion of 
starches in the bowel, while proteids and fat are well cared for; this is 
associated with mild abdominal discomforts and an almost normal physi- 
cal examination. The pasty, acid stools are quite characteristic. 

Etiology.—This condition was first described by Schmidt and Strass- 
burger who consider it to be a functional disturbance of intestinal secre- 
tion, a lack of the succus entericus, or inability to digest cellulose, with 
some increased emptying of the bowel, resulting from acidity of the 
bowel content. 

Symptomatology.—The patient complains of pasty or foamy, light 
yellow, irritating, sour stools, often three or four a day, with passage 
of much sour gas per rectum. Sometimes the gross feces appears normal, 
but the incubation test always shows pronounced carbohydrate fermenta- 
tion. Microscopic examination of the feces shows an increased amount 
of starch (poor starch digestion). There is general abdominal discom- 
fort with gaseous distention and often some pain, diminished appetite, 
and general malaise. The general condition is usually quite good. 
Gastric secretion and digestion are entirely normal. There are often 
general nervous symptoms, such as poor sleep, headache, and fatigue. 

The abdomen is full, sometimes tense, with gurgling of gas on palpa- 
tion and some diffuse tenderness. The examination of the stools is most 
important. They are bulky, pasty or hquid, light colored, acid, frothy 
without mucus, and contain undigested starchy food. Microscopic exami- 
nation, best done after use of a Schmidt-Strassburger test-diet for a few 
days, shows many undigested starch cells, staining deep blue with Lugol’s 
solution. If the fresh feces are incubated for twelve hours, great quanti- 
ties of gas develop and the stools become very acid. 

Diagnosis.—The diagnosis is easily made from the character of the 
stools,—foamy, acid, soft, light colored, with great excess of undigested 
starch, associated with the patient’s complaining of intestinal discom- 
forts and flatulence, without gastric symptoms or changes in gastric 
secretion. 

Treatment.—The treatment is satisfactory as a rule, and is chiefly 
dietetic. The diet resembles the old diabetic diets: starches are reduced 
to a minimum and proteids and fats used freely. The patient begins 
with milk, broths, eggs, gelatin, butter, fish, tender meats, cheese, cus- 
tard, ice cream, and adds gradually, after a few days, cooked fruits, 
toast, zwieback, well-cooked- cereals and starchy puddings. Potatoes are 
omitted for a long time, as well as the coarser vegetables, such as beans, 
corn, cucumbers, beets, parsnips, carrots, turnips, cabbages, onions, rad- 
ishes, ete. Small feedings six times a day are the rule. Diet and good 
hygiene are far more important than drugs. Bismuth salicylate in 10 
grain (.065 gram) doses three or four times a day is sometimes useful; 
also bismuth subcarbonate, 1 teaspoonful, with tannigen, 10 grains 
(.065 gram), three to six times a day, if there is active diarrhea. Taka- 
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diastase in 15 grain (.972 gram) capsules after meals has been used to 
supplement the lack of the starch-digesting ferments. 

Prognosis.—The prognosis is usually good if the patient will diet 
strictly for a long time, omitting coarse vegetables (cellulose), and re- 
stricting the starches. The power of digesting starches and cellulose 
gradually returns as a rule, and the diet can be increased by easy stages 
without recurrence. In some cases there is a persistent limit to carbo- 
hydrate tolerance as in diabetes which must not be exceeded. 
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ACUTE PERITONITIS 


Anatomy.—The peritoneum is a serous sac which lines the abdominal 
cavity and surrounds in whole or ‘in part the viscera. Its surface con- 
sists of delicate mesothelial cells resting on a tunica propria of fibro- 
elastic tissue. A layer of subserous, areolar tissue connects this mem- 
brane with the adjacent structures. This tissue varies greatly in density 
and quantity in different regions. For practical purposes the trans- 
versalis fascia and the rest of the subperitoneal tissues are best con- 
sidered as one structure with the peritoneum itself. 

Parietal and visceral layers are distinguished, and the great omentum 
is a reduplicated layer of serous membrane which hangs from the 
stomach and colon free in the peritoneal cavity. Nerves, blood-vessels 
and lymphatics run in the subserous areolar tissue and make anastomoses 
with corresponding structures in the viscera, as well as with those in the 
walls of the abdominal cavity. In general the two sets of communica- 
tions are distinct, the visceral being through the various mesenteries, 
while those of the parietal layer take place by direet contact with struc- 
tures in adjoining tissues. ‘The intraperitoneal lymphatics communicate 
directly with those of tne pieurs through the diaphragm and empty into 
the anterior mediastinal and lumbar lymph glands. 

In the male the peritoneum is a closed cavity, while in the female 
there is an external communication through the Fallopian tubes. The 
infoldings and reflections of the peritoneum give it a surface area about 
equal to that of the skin. 
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The nerve supply of the peritoneum and that of the contained viscera 
is intimately associated with the nerve supply of the abdominal wall. 
The six lower intercostal nerves which supply the anterior abdominal 
wall, are “also distributed to the diaphragm. The same nerves with the 
ileo-inguinal and ileo-hypogastric supply the peritoneum either directly 
or through the sympathetic plexuses. 

The parietal peritoneum is extremely sensitive, while the visceral 
layer has no ordinary sensitiveness. Rough handling of the visceral 
layer causes pain by making traction on the parietal layer. The localized 
pain and muscle spasm characteristic of inflammation of intraperitoneal 
viscera is explained by the peculiar relation of the nerve supply of the 
viscera and that of the abdominal wall. When the inflammatory lesion 
has become extensive involvement of the parietal peritoneum by lympha- 
gitis, or other modes of extension, gives another type of tenderness. 


Definition.—Peritonitis is an inflammation of the peritoneum, which 
may be acute or chronic. 


Pathogenesis.—Practically all cases of peritonitis are the result of the 
introduction of bacteria into the cavity. The invading organisms may 
enter by way of the blood or the lymphatics, but as a rule their entrance 
is either through a wound of the abdominal wall, or a perforation or 
rupture of one of the contained viscera. This perforation may be the 
direct result of traumatism, but more often it occurs in the course of an 
acute infectous disease of the organ involved. The infection may take 
place by extension from a focus in the subperitoneal tissue, but the 
reaction in this tissue is usually so vigorous that the infection spreads 
along the fascia behind the peritoneum to a point on the skin surface. 
The open Fallopian tube is a frequent portal of entry in cases occurring 
in women. 

The effect of an invasion varies. The healthy endothelial cells may 
destroy many bacteria and no evidence of the conflict remain. There 
may. be in addition exudation of fluid and migration of many phagocytotic 
leukocytes and yet the process resolve without structural change in the 
peritoneum and without marked constitutional disturbance. On the 
other hand, the exudate may remain unabsorbed or increase in quantity, 
and the process pass into one of chronic peritonitis. 

When injured the endothelial cells lose their luster and the surface 
of the peritoneum becomes dull and roughened, dark red in color, edema- 
tous, and flaked with deposits of fibrin, Intense congestion with small 
petechial hemorrhages takes place in the subserous layer, and actual 
bleeding into the cavity may occur from an eroded vessel. Migration of 
leukocytes and exudate of serum occur. The serum is bacteriolytie and 
may be fibrinous or seropurulent. A seropurulent exudate is more common 
in peritonitis than is the case with infections of other serous membranes. 
The plaques of fibrin may become necrotic and sloughing off leave exposed 
a surface of unprotected blood and lymph‘ capillaries through. which 
rapid absorption of toxins and bacteria may lead to a fatal outcome. 
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Similarly the destruction of endothelium forms raw surfaces through 
which absorption occurs, unless two adjacent raw areas adhere. As the 
endothelial cells suffer from injury the retroperitoneal tissues become 
thickened and indurated by the migration of leukocytes and the other 
products of inflammatory reaction, in this way making an attempt to 
protect the body as a whole from the products of the infection. 


Physiology.—Normally there is a secretion of fluid, principally by the 
great omentum, which moistens the surface of the peritoneum and forms 
a small quantity of fluid free in the cavity. The peritoneum possesses 
great power of absorption. Liquids are absorbed directly into the blood 
stream, while solid particles are absorbed into the lymphatics after they 
have been taken up by the phagocytes. Colloid solutions are absorbed 
less rapidly than those of crystalloids, and the absorption through the 
lymphaties is slower than that through the blood stream. Both parietal 
and visceral layers, as well as the omentum, are active in the process of 
absorption. 

The absorption of solids is delayed by the resistance of the serosa 
cells, and if circumstances permit, much of the foreign material is en- 
capsulated rather than absorbed. When the lining cells have been 
destroyed by traumatism, absorption of solid material becomes more 
active. An intact layer of lining cells, therefore, becomes an important 
agent in protecting the organism against the effects of bacteria which 
may invade the peritoneal cavity. 

The endothelial cells surround the bacteria by phagocytotic action, 
carrying them to the lymph glands, and thereby protect the cireulation 
from direct invasion. Wherever the endothelial cells have been destroyed 
by traumatism or other agents, the bacteria are able to enter into the 
blood stream directly and in this way produce asepticemia. 

Absorption from the peritoneum has been the subject of much ex- 
perimental study. At the present time the results may be summarized 
as follows: 7 

(1) Absorption in the region of the diaphragm takes place through 
certain specially constructed areas of the peritoneum and the lymphatics 
which run on the under surface of this muscle. 

(2) An intact omentum adds to the rapidity of absorption. 

(3) Solutions of certain substances (e. g., sodium chlorid, dextrose), 
if introduced in an aseptic manner, will be absorbed without any harm- 
ful action on the peritoneum. 

(4) Absorption is more rapid from the upper (diaphragmatic) than 
from the lower (pelvic) area. 

(5) The position of fluids in the peritoneum is influenced by gravity 
and by the presence or absence of adhesions. 


Localized Peritonitis—In localized or circumscribed peritonitis the 
area of primary involvement is limited and the development of a 
fibrinous exudate leads to the agglutination of adjacent structures which 
form a barrier to the extension of the infection. This fibrinous exudate 
is rapidly organized to form fibrous adhesions. Under favorable circum- 
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stances the bacteria contained in such a walled-off area become attenu- 
ated, the pus may become sterile, and small abscesses even may be 
absorbed. 

After such a localized peritonitis has healed either spentaneously or 
after appropriate surgical treatment, the adhesions become thinner and 
thinner and many times finally disappear. 

Diffuse or Spreading Peritonitis—With primary involvement of a 
wide area of peritoneum, especially if this be associated with marked 
traumatism of the endothelium and the presence of foreign material, 
there will be extensive hyperemia of the surface with a large seropuru- 
lent exudate and great absorption of bacteria and toxins into the circu- 
lation. The result of such a process depends entirely upon the relative 
resistance of the patient and the virulence of the infection. Death may 
oceur in from twenty-four to thirty-six hours, or the spreading infection 
may continue for days before the fatal termination. The pumping action 
of the diaphragm and the peristaltic movements of the intestine are 
factors in spreading the infection. 

Agglutination of intestinal coils to one another and to the omentum 
and parietal peritoneum are the most potent factors in combatting its 
extension. As the infection injures the endothelium of the intestine 
distention of the gut occurs, either from toxic damage to the nerve 
supply or direct action on the muscle. This paralytic ileus, although 
usually considered a bad feature of the disease, may be part of the 
defense. Peristalsis is arrested in the distended loops of bowel, and 
while the absorption of accumulated material from such loops is con- 
sidered dangerous, it is certain that it does not compare in seriousness 
with the toxemia resulting from a mechanical obstruction associated 
with vigorous peristalsis. 

As the peritonitis subsides in the cases which end in recovery the 
@xudate will form single or multiple collections surrounded by adhesions. 
These smaller exuwates may become sterile and be absorbed or they may 
persist as single or multiple abscesses which will require surgical treat- 
ment. The adhesions usually disappear soon after the exudate. Re- 
covery from acute peritonitis when it occurs is usually complete in the 
sense that the endothelial lining is regenerated and the functions of the 
peritoneum restored. Should the abdomen be opened a year or more 
after a patient has recovered from a diffuse peritonitis, as for example, 
to repair an incisional hernia after operation for perforative peritonitis, 
one is struck by the smooth glistening normal appearance of the mem- 
brane, the absence of adhesions, the thorough inclusion of ligatures, 
sutures, etc. 

Etiolegical Factors.—As has been mentioned most cases of peritonitis 
are secondary to perforation, or rupture of an abdominal viscus. The 
greatest single factor in the production of peritonitis undoubtedly is 
leakage from a diseased appendix. Acute appendicitis seldom offers any 
great difficulty in diagnosis and facilities for prompt and skillful removai 
of the organ are nearly always accessible, therefore prophylactic surgery 
could reduce the frequency of peritonitis to a great degree. 
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_° Other common causes are perforation of a gastric or duodenal ulcer, 

leakage from a diseased gall-bladder, perforation of a typhoid or tuber- 
cular ulcer of the intestine and sloughing of a malignant tumor. In 
women salpingitis and direct infection through the open tubes frequently 
set up the condition. The route of invasion in a case of puerperal 
peritonitis may be direct through the tubes, or by diffusion through the 
lymphatics, or be secondary to some previously localized focus. 

Penetrating or perforating wounds of the abdomen and subcutaneous 
rupture of a viscus will cause peritonitis of varying degrees according 
to the circumstances surrounding the injury. Damage to the blood 
supply of the intestine by trauma, either open or subcutaneous, or by 
vascular disease leads to an escape of septic material through the 
devitalized wall of the bowel. It is important to remember that the 
effect of subcutaneous trauma on the blood vessels may not become 
manifest until twenty-four or seventy-two hours after the injury. 

Great distention of an obstructed or paralyzed bowel will cause similar 
leakage. The rupture of aseptic organs or growths and intra-abdominal 
hemorrhage set up a form of peritonitis milder than that caused by 
bacterial infection. Hematogenous and lymphatic invasion oceur, but 
the frequency of infection by these routes is much less than that of the 
perforative types. Pneymonia, influenza, and septic sore throat are the 
usual primary diseases. Cases of hematogenous peritonitis have been 
described following erysipelas and scarlet fever. 

The bacteria involved in peritonitis are numerous, and in most cases 
the infection is a mixed one. In point of frequency of occurrence the 
eolon bacillus stands first. Other common forms are the streptococcus, 
pneumococeus, bacillus pyocyaneous, bacillus typhosus, bacillus tuber- 
culosis, gonococecus and staphylococcus. Among the rarer forms of 
bacteria found in peritonitis are the proteus and the gas bacillus. 

The colon bacillus seems more prominent in the perforative types of 
peritonitis, while the streptococcus or staphylococcus is usually the pre- 
dominant organism in the cases produced by a wound which opens the 
abdomen. Puerperal peritonitis is practically always due to a strepto- 
coccus infection. Pyocyaneous infection occurs in perforative peritonitis. 
This bacillus appears to have an antagonistic action on the colon group, 
because the two types are never associated in a case of peritonitis. The 
blue pus is not seen within the abdomen but only on the surface where 
contact with the air is possible. The local and systemic reactions to the 
pneumococeus, gonococcus and the tubercle bacillus are fairly distinct 
and will be considered in detail later. 


Symptoms of Acute Peritonitis.—The cardinal symptoms of peritonitis 
are abdominal pain with nausea or vomiting, local tenderness, spasm 
and rigidity of the abdominal muscles and change in the temperature 
and pulse rate. Varying degrees of shock may accompany the onset 
of the disease. 

Pain.—Pain is the most constant of the symptoms of peritonitis; it 
is also the most constant symptom of those lesions which cause peri- 
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tonitis. Persistent abdominal pain, therefore, should never be diemissed 
as an unimportant condition. 

The pain of onset may be relatively slight and gradually increase to 
great intensity as the process of inflammation advances, after which it 
may remain stationary, or decrease. In certain rare cases the pain may 
never be severe enough to give the patient serious concern, and this in 
spite of the fact that the peritonitis is spreading and the constitutional 
effects of the septicemia are of the gravest type. In the perforative 
types intense pain is the characteristic symptom of onset. 

The pain is continuous, with or without exacerbations. It is not 
often paroxysmal, although occasionally the etiological factor in the 
development of the peritonitis may also be responsible for a simultaneous 
mechanical obstruction of the bowel, in which event the pain would 
become paroxysmal. Such a ‘condition may be noted in cases of appen- 
dicial peritonitis in which the edematous ileum has been acutely angu- 
lated by the developing protective adhesions. Similarly, paroxysmal 
pain may result from spastic contracture of the bowel, occurring as a 
reflex from the irritation of the peritoneum by the infecting material. 
Exacerbations probably represent the alternate contraction and relaxa- 
tion of an inflamed organ and the intermittent flow of dpe ytating material 
into the peritoneum. 


The severity of pain bears no relation to virulence of infection. A 
patient with an overwhelming streptococcus peritonitis may have little 
or no pain. Spontaneous relief of pain may accompany the development 
of gangrene, or it may take place after a tense localized abscess has rup- 
tured. As arule relief or subsidence of the initial pain followed bv its 
sudden return after an interval indicates rupture of the primary focus 
into the general peritoneal cavity. 


SnHock.—Shock of a greater or lesser degree accompanies the pain 
of perforation. Shock is usually marked in the traumatic cases and is 
especially severe in perforations or ruptures of all kinds when they are 
accompanied by hemorrhage. 


NavusEA AND: VoMITING.—The initial vomiting is a reflex phenomenon. 
The combination of nausea or vomiting with abdominal pain, sometimes 
spoken of as peritonism, is observed in practically all cases of peritoneal 
irritation irrespective of the cause. In the presence of these symptoms 
the greatest alertness is demanded until the attending physician has 
determined the cause for their development. 


The vomiting takes place without regard to the ingestion of food, 
although it is generally increased by any material taken into the stomach. 
At first it consists of ingested food or gastric juice, later it may 
hecome bile-stained. As the peritonitis develops the character of the 
vomitus is likely to change with the severity and extent of the infection. 
The material hecomes green, brown and black from regurgitation of 
decomposed material from the intestine. In certain severe infections 
hemorrhage from the gastric mucosa stains the contents with partially 
digested blood. 
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When. the peritonitis becomes localized, vomiting usually stops. Re- 
currence of vomiting, like recurrent pain, means a new extension of in- 
fection. The initial vomiting is forceful, but late in the disease there is 
regurgitation from the dilated stomach rather than'true vomiting. The 
dark material expelled has a disagreeable taste and odor and 3 is extremely 
irritating to the mouth and skin of the face. 

_ Hiccover.—Hiccough may occur in place of the initial vomiting and 
has the same significance. Later in the disease hicevugh may be caused 
by pressure of the distcnded bowels or by infection of the diaphragm. 
This late hiccough is a bad ‘sign. 

TENDERNESS.—Pain on pressure is a general sign of inflaminatory | 
reaction. Unless the couneciion with tue central nervous system has 
been broken, pressure on an inflamed area produces pain and with it some 
kind of defensive muscular reaction. In peritonitis the tenderness varies 
from an exquisite degree which makes contact with the bed clothes 
painful to a mild discomfort when pressure is made over the involved 
area. As a rule however, there is prompt response to pressure over 
the inflamed area evidenced not only by voluntary complaints of the 
patient, but also by the reflex contraction of the abwominal muscles pro- 
tecting the diseased areca. <A certain degree of tenderness is found all 
over the abdomen, but in the carly stages tne tenderness is always most 
marked in the region where the peritonitis begins. Apparently tender- 
ness is largely the result of friction on an inflamed surface and therefore 
it becomes less acute as an exudate forms and protects sach an area. 
With loealization of peritonitis, tenderuess becomes limited to the region 
involved. oe 

Localized pain on distant pressure sometimes indicates the seat of a 
circumscribed peritonitis. This sign is credited to Rovs.ng wiio explains 
its occurrence as the result of pressure on the inflamed surface trans- 
mitted from the hand of the examiner by way of the column of gas 
contained in the bowel. 

In some cases there is no tenderness when firm gentle pressure 18 
made over the diseased arca, but pain is felt when the pressure ‘is sud- 
denly removed. Both of the last-mentioned methods of observation are 
more valuable in determining the presence of a lveal, relatively quiet 
focus than in making the diagnosis of an active acute process. 

Muscite Seasm aNd Riaipiry.—These conditions of the abdominal 
wall represent a protective inechanism to restrict the movements of the 
inflamed peritoneum. Limitation of respiratory movements of the 
abdomen, or confining respiratory action to the costal type, is a further 
evidence of this protective muscular rigidity. Contracture of the ileo- 
psoas muscle leads to flexion of the thigh. 

Muscle spasm and rigidity, being phenomena of reaction, depend in 
a degree upon the character and extent of the infection and the resist- 
ance of the patient. At the onset the spastic contracture is usually gen- 
eral and equal all over the abdomen. As the inflammatory change de- 
velops the rigidity becomes most marked in the segment of the abdominal 
wall covering the primary focus. With localization of the peritonitis 
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there is also localization of resistance with relaxation of the muscles over 
the uninvolved peritoneum. 

When the patient is strong and vigorous rigidity is prominent and 
persistent, the muscles may contract so firmly that the abdomen is 
board-like and retracted. This sign is especially common in the early 
stages of peritonitis following rupture of a peptic ulcer. When the 
abdominal] walls are thin and flaccid, as in the cases of multiparous 
women, spasm of the stretched out muscles may produce so slight a 
degree of rigidity that it is hardly appreciable. In certain types of 
peritonitis, especially non-perforative varieties in winch there is a 
slowly developing fibro-purulent exudate, muscle spasm and rigidity may 
never be pronounced. Fulminating infections, and those associated 
with gangrene of the viscera, are likely to be associated with such severe 
toxemia that the muscular reaction is feeble or even may be abolished. 

Muscle spasm, therefore, is a valuable sign when it is present, but 
absence of rigidity must not be considered an indication that peritonitis 
also is absent. hen present the spastic contracture of muscle almost 
invariably persists even when the patient is anesthetized. 

CHANGES IN TEMPERATURE AND Puutse Rate.—Variations in the tem- 
perature are usually an index of the patient’s resistance to the infection. 
As a rule there is an elevation which may seem slight when compared 
with the intensity of the other symptoms. Such moderate fever must 
not be misinterpreted in diagnosis and prognosis. Fever is a fairly 
accurate measure of resistance against the toxins absorbed. Low or 
subnormal temperature is the rule at the onset of severe cases. High 
fever is common when there is marked invasion of the lymphatics as 
well as of the endothelial surface. 

The temperature should always be taken with the thermometer in 
the rectum. The cold skin and the open mouth of peritonitis may 
register low or subnormal temperatures at the same time that the rectum 
shows a rise as high as 104° F. (40° C.). 

Occasionally, especially in cases due to rupture of a gangrenous 
organ, a chill may take place at the onset of the attack. The chill is 
seldom repeated, except in cases of puerperal peritonitis. Recurrent 
chills indicate a pyemic process with the development of new areas of 
infection. 

Change in the pulse rate is a reliable sign in peritonitis. From the 
onset, in most eases, the pulse rate is increased and its volume dim- 
inished. Occasionally at the onset the pulse becomes fuller, but this 
condition never lasts long and the pulse soon becomes the characteristic 
peritonitis type, that is, small, wiry and rapid. 

The increase in pulse rate may develop so speedily that a progressive 
rise will be noted in observations repeated at 10-minute intervals. At 
the onset the change in rate is reflex through irritation of the vagus 
nerves; later, myocardial changes are produced by the action of the 
toxins on the heart muscle. 

B.Loop-PRessuRE.—Shock incident to the rupture of a viseus or a 
walled-off abscess will cause a fall in blood pressure. If the infection. 
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ts a fulminating one, the low pressure will continue; but, if the patient 
rallies the blood pressure rises and reaches a point above the normal, 
where it remains during the height of the peritonitis. In 23 cases 
Crile found an average pressure of 162 at the height of the disease. 
The rise in blood-pressure was distinct in the cases of peritonitis due to 
typhoid perforation. The blood-pressure is raised at the time of the 
attack in tabetic crises and in lead colic. In all other forms of sudden 
severe abdominal pain it is lowered. 

Cyanosis may result from direct embarrassment of the heart, but 
usually indicates a severe toxemia. The bluish tint shows first in the 
finger nails. Jaundice may be extensive or limited to a slight yellowing 
of the sclerotics. It is a sign of severe infection. 

DIsTENTION.——-Distention of the abdomen is due to the accumulation 
of gases in the bowel (meteorism), or to the presence of gases free in 
the peritoneal cavity (pneumoperitoneum). The flatulent distention of 
the bowels is a relatively late symptom resulting from changes in the 
intestinal wall which inhibit peristalsis. Pneumoperitoneum, on the 
other hand, may be among the earliest symptoms because of the escape 
of gas through perforation of the bowel. This is particularly likely to 
occur in cases of traumatic rupture of the intestine. 

Another variety of pneumoperitoneum is that found in cases of 
peritonitis due to infection with one of the gas-producing organisms. 
As a rule the presence of gas free in the cavity is recognized by the gen- 
eral tympany with obliteration of the normal area of liver dullness. 
When meteorism is extensive the pressure of the distended bowels may 
push up and rotate the liver so that the area of dulness in front may be 
lost; but the dulness in the mid-axillary line is very slightly diminished, 
as long as the gas remains in the bowel. When the liver dulnegs in the 
mid-axillary line disappears, the diagnosis of gas free in the peritoneal 
cavity should be made. 

FLum.—Fluid in the peritoneal cavity may be that of the inflam- 
matory exudate alone, or may consist of blood and other material ex- 
travasated from a ruptured viscus, which in turn is mixed with more 
or less of the inflammatory exudate following the rupture. 

Shifting dullness in the flanks indicates fluid free in the cavity. 
Fixed dullness points to an encysted collection of fluid. Ransohoff called 
attention to a saffron-yellow discoloration of the umbillicus which was 
present in a case of peritonitis where the exudate was deeply stained 
with bile. Cullen found the umbillicus stained bluish-black in a case 
of ruptured extra-uterine pregnancy with a great quantity of blood in 
the peritoneal exudate.* 

*Denzer describes a method for the diagnosis of peritonitis by means of 
abdominal puncture. A specially constructed trocar and canula fitted with capillary 
glass tubing is made for this purpose by the Randall Faichney Company of Boston, 
Mass. The diagnostic puncture is made over the area of exudate, care being taken 
to avoid a distended bladder or one of the solid viscera. The trocar is withdrawn 
and the capillary tube inserted as far as it will go. Fiuid rises in the glass tube at 


once or after a few minutes. The gross appearance of the fluid, as well as its 


examination by the microscope and by cultural methods gives information of diag- 
nostic value. The method has been used only in the peritonitis of infants. 
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In rare cases the infection may extend to the structures of the 
abdominal wall. In such an event a local edema develops which may be 
sufficiently extensive to lead to pitting. A purulent peritonitis may find 
a@ spontaneous opening at the umbillicus. The condition is rare. Of 
13 cases noted by Cullen 12 were in young children, 11 of them being 
girls, 

LasoraTrory Examinations.—The Urine —The effect of the toxemia 
on the kidneys is shown by the presence of albumin and varying quan- 
tities of casts in the urine. The occurrence of similar changes in the 
urine in so many other conditions makes the finding of albumin and casts 
of no diagnostie value. The same is true of indican, etc., whose presence 
in the urine simply indicates abnormal destruction of protein and is 
not at all limited to cases of peritonitis. 

Bacteria of the same type as those present in the peritoneal exudate 
have been grown from the urine. This fact is interesting, but as yet it 
has not proved of practical value in the diagnosis or treatment of the 
disease. 

The Blood—(1) Leukocytosis—lIncrease in the number of white 
blood corpuscles is common in peritonitis. The average leukocyte count 
is from 15,000 to 18,000, varying from 10,000 to 30,000. The higher 
counts are more common in hematogenous infections than in perforative 
peritonitis. The greatest leukocytosis seems to occur in the pneumo- 
eoccus cases, Well-marked suppurative peritonitis may exist without 
any accompanying leukocytosis. In tuberculosis peritonitis there may 
be a leukopenia, and the number may be below normal in peritonitis 
from perforation of a typhoid ulcer. In the typhoid cases however, if 
the patient is able to make any reaction to the infection of the peritoneum, 
the hourly count will show a rising leukocytosis, and of the relative 
proportion of polyneuclear neutrophil corpuscles. The increased pro- 
portion of polyneuclear cells, as shown by the differential leukocyte 
count has greater significance than the total increase of white cells. In- 
terpreted with consideration of other symptoms, fluctuations in the 
leukocyte count, may be of some prognostic value. Like the temperature 
curve, that of the leukocytes generally runs parallel with the extent 
of infection and the reaction of the patient. As the absorption of toxins 
is diminished by limitation of the peritonitis, there is usually a drop in 
the leukocytosis with distinct improvement in the other symptoms, no- 
tably in the pulse rate. On the other hand it must be kept in mind that 
exhaustion of the patient’s resistence may be indicated by a falling 
leukocytosis, and that a diminution in the number of white cells in the. 
blood can never be considered proof that infectiousness of the exudate 
is at an end. 

(2) Anemta.—A fall in the number of red blood cells is usually noted 
in peritonitis, which decrease may become marked in severe cases. 

(3) Blood Cultures—In spite of the very clear pathological evidence 
that bacteria are absorbed directly into the circulation in peritonitis, 
blood cultures taken during life practically always remain sterile. 

(4) The Non-Protein Nitrogen in the Blood.—An increase in the 
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non-protein nitrogen in the blood is found to take place in peritonitis as 
well as in several infections. The quantity is never so great and the 
accumulation progresses at a much lower rate than that noted in cases of 
acute intestinal obstruction. 

The significance of age, sex, and previous history is more impor- 
tant in distinguishing between the different sources of peritonitis than in 
reeognizing the disease itself. The hematogenous varieties occur most 
often in children and in old people. Appendicial peritonitis is common 
to all ages and both sexes, and is the most frequent variety in any large 
collection of cases. <A history of previous dyspepsia will suggest peptic 
uleer as the causative factor, especially in young adults of either sex. 
In older men perforation of a cancer may be the cause. Pelvic inflam- 
matory disease is responsible for many cases in women. After the age 
of forty the probability of the gall bladder being responsible for the 
peritonitis must be considered. 

Clinical Course.—The patient with peritonitis always is manifestly 
sick. The onset of the perforative cases with severe ‘pain and shock is 
alarming and a speedy call is made for relief. The hematogenous cases 
are associated with signs of severe general infection. Soon after the 
onset some disturbance of the gastro-intestinal tract occurs. This is 
usually nausea or vomiting, but may include diarrhea or constipation. 
The pain directs attention to the abdomen and the presence of muscle 
spasm and rigidity with tenderness is seldom difficult to recognize. The 
temperature may be subnormal during the period of shock immediately 
following rupture of a viscus, but fever of some degree develops as the 
patient rallies from the initial depression. The rectal temperature is the 
only reliable measure of fever in peritonitis. The pulse becomes rapid, 
and wiry, soon reaching a rate of 100 or more. 

The muscle spasm prevents the full excursion of the respiratory 
muscles, in consequence of which the breathing becomes shallow and its 
rate increased. Unless the infection is a fulminating one, movements of 
the alae nasi with respiration do not occur until late in the course of the 
peritonitis. 

The patient takes an almost characteristic attitude in bed. The knees 
are drawn up to fix the psoas muscles, while the respiratory. movements 
become entirely or principally thoracic, because of the rigidity of the 
abdominal wall and limitation of the movements of the diaphragm. As 
the disease progresses the abdomen becomes distended from meteorism 
and other causes. The increased abdominal tension further embarrasses 
the action of the heart, already made weak by the action of the toxemia. 
As a result oxygenation of the blood becomes imperfect and more or less 
cyanosis develops. A cold sweat makes the skin moist and clammy to 
touch, 

The vomiting takes the form of regurgitation of foul, irritating, dark 
eolored material. Hiccough is often an annoying and uncomfortable 
symptom of this stage of the disease and is a sign of bad omen. 

The urine becomes seanty and high colored and there may be difficulty 
in emptying the bladder as a result of the action of the infectious material 
on the bladder wall. 
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In fatal cases with the spread of the peritonitis distention increases, 
the pulse becomes faster and more feeble and the respiration shallower, 
the face grows pinched and drawn, the eyes sunken, the lips blue, the 
mouth is held open, showing the teeth, usually coated with sordes, and the 
dry, coated, tremulous tongue. The cyanosis deepens and the extremities 
become cold. Through it all the mind remains alert, active and rather 
terror-stricken, although the patient sometimes is hopeful or indifferent 
instead of anxious. Usually he is restless, tossing his limbs about, but 
holding his trunk rigid:and immobile. Delirium or stupor generally 
comes on in the last hour or two, the heart’s action becomes progressively 
weaker and death comes with exhaustion of the vital functions. : 

The rapid deterioration of the entire organism seen in these fatal 
cases can be compared only with the course of such intense poisonings as 


snake-bite and cholera. Death may take place within twenty-four hours 
of the onset of peritonitis, or the disease may run for six or seven days 


or longer before the fatal termination. In most cases the third day 
seems the critical time, and unless improvement begins to be evident at 
the end of seventy-two hours, there is great probability that the patient 
will die. 

Localization or recession of the infection mitigates the symptoms. 
Changes in the character and rate of the pulse are the best signs of de- 
creasing toxemia. A spontaneous movement from the distended bowel 
brings great relief and is a most favorable sign. The vomiting becomes less 
frequent, or ceases entirely; the general muscle spasm relaxes, leaving 
only a segment of the abdomen rigid. Pain and tenderness are less 
marked and are limited to the area of involvement; the temperature 
gradually falls; the dry tongue begins to moisten; the skin takes on 
a better color and feels warm. A profuse hot sweat often initiates the 
improvement in the character of the symptoms. 

Differential Diagnosis —The combination of symptoms, pain and gas- 
tric disturbance with more or less shock is the common onset of a great 
variety of intra- and extra-abdominal diseases. 

Most of the intra-abdominal lesions are potential sources of peritonitis 
and therefore demand early recognition and practically always prompt 
surgical operation, in order that the pathological process may be cor- 
rected or the diseased area excised before the peritoneum becomes seri- 
ously involved. It is of the greatest practical importance, therefore, to 
separate the conditions which urgently require operation from those in 
which operation may be delayed, or in which it is not necessary. 

ABDOMINAL Symptoms oF THoracic Disease.—The onset of pneu- 
monia, of diaphragmatic pleurisy, of pulmonary infarction, of pericardi- 
tis, as well as the acute exacerbations of cardiovascular disease, may all 
be ushered in by ‘marked abdominal symptoms. Throat infections in 
children, especially those associated with exanthematous diseases may 
mimic peritonitis in their symptoms of onset. 

PNEUMONIA AND PLEvRisy.—Abdominal symptoms may come on at 
any time in the course of the disease, but confusion is most likely to take 
place when they occur at the onset of the thoracic disease. The greater 
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relative frequency of respiration as compared with pulse rate indicates 
the thoracic disease rather than peritonitis, 


Superficial tenderness is more marked than the deep tenderness in 
the thoracic lesions and if this area of pain and tenderness be mapped 
out carefully and the patient then be directed to hold his breath, the pain 
and tenderness, as well as the muscle spasm, will be absent as long as the 
diaphragm remains quiet. 

In the absence of other signs of acute thoracic disease abdominal pain 
associated with movements of the alae nasi during respiration indicates a 
thoracic and not an abdominal lesion. Respiratory movements of the nos- 
trils come on late in peritonitis. The anxiety in thoracic disease is lethar- 
gie and resigned, not terror-stricken and active as in abdominal disease. 
The average leukocytosis of pneumonia is about 30,000, much higher than 
the average in peritonitis. . 

Carpiac Lesions.—Acute peri- and endo-carditis, as well as exacer- 
bations of chronic cardiovascular lesions may be initiated with intense 
abdominal symptoms. Changes in the size and position of the area of 
cardiac dullness and in the position and character of the apex beat should 
focus attention on the heart and pericardium as the source of the symp- 
toms. A small thready pulse, with slight increase in the rate and a regu- 
lar rythm, but quite distant heart sounds, indicates a cardiac and not an 
abdominal lesion. The same is true of the development of a slow pulse 
and fainting attacks with the abdominal pain. If the patient is over 
forty, with a history of dyspnea, and if there are physical signs of car- 
diac enlargement, the probability of a thoracic rather than an abdominal 
cause for the symptoms becomes greater. 


When the apparatus is available, x-ray examination of the chest will 
often show the lung lesion and will aid in recognizing the cardiovascular 
ones when physical signs are indistinct. The same is true of the electro- 
cardiogram, which may add to the certainty of the heart as the cause 
of the symptoms. 

If the possibility of thoracic disease as the cause of the symptoms is 
kept in mind, a mistake in their interpretation is unusual. During an 
epidemic of lung infections such mistakes are rare; but at other times a 
distinction between peritonitis and thoracic disease may be extremely 
difficult. This is particularly true in the case of children, and few sur- 
geons of experience have escaped the embarrassment of performing an 
operation in a case of pneumonia, or of postponing one in a case of peri- 
tonitis occurring in a child. 


Crest Insurtes.—The relation of the spinal nerves to those of the 
peritoneum explains the reflex abdominal symptoms that may follow 
injury to the chest and back. Referred pain and distention are the 
commonest. Tenderness is seldom present, although a considerable de- 
gree of muscle spasm may exist. Acute dilatation of the stomach, or 
paralytic ileus may complicate a chest injury giving it a striking re- 
semblance to peritonitis. Usually there is no fever in these cases and the 
absence of the progressively increasing pulse rate aids in the diagnosis. 
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THroat Inrecrions.—These and the onset of acute exanthemata may 
be characterized by acute abdominal pain. The pain is almost always 
localized at the umbilicus, but may be diffuse or located in some other 
area. Tenderness is never so great as the pain. Delay in the case of the 
exanthemata brings out the skin lesions and with them a clear diagnosis. 
In the case of the throat infections delay may bring disaster. Acute 
gangrenous appendicitis may form a complication of these throat infee- 
tions, the lymphoid tissue of the appendix being involved with that of 
the throat in a systemic infection. Acute inflammation of a mesenteric 
or post-peritoneal lymph gland may be the cause of the abdominal pain 
in these throat diseases, and suppuration and rupture of such a gland 
become the starting point of an acute peritonitis. 

Crises oF Tapes.—These are often, associated with distention, muscle 
spasm and other symptoms of peritonitis. The characteristic changes in 
the pupil and in the other reflexes make the recognition of tabes definite. 
Similar crises resulting from other diseases of the cord are recognized by 
the signs of the neurological lesion. 

ViscERAL Crises or ANGIONEUROTIC Epema.—These may also resemble 
peritonitis, although as a rule they are more like acute intestinal obstruc- 
tion. The history of previous attacks or the association of the symptoms 
with hives, or purpura, or other superficial manifestations of the disease 
will make the diagnosis. The occurrence of blood in the urine with the 
attack is suggestive of the angioneurotie lesion. 

Leap Coric.—In this disease the abdomen is scaphoid with consider- 
able muscle spasm. The pain is paroxysmal at the onset of the attack, but 
latcr the pain becomes constant, although less severe. Tenderness may 
be present, especially on deep pressure after the paroxysm has ended. In 
some cases firm pressure gives relief. The pain and other symptoms may 
be definitely localized on one or the other side of the abdomen. When so 
localized there is tenderness over the vagus on the same side of the neck; 
and also contraction of the pupil in the eye on this same side. The pulse 
is slow in lead poisoning. There is always considerable anemia. The 
presence of a blue line on the gums is an aid in the diagnosis. The ocen- 
pation of the patient may give the clue to lead poisoning as the cause of 
the eolie. 

ENTEROCOLITIS.—The pain and collapse of acute enterocolitis may 
confuse this disedse with the onset of perforative peritonitis. In the 
eases of enterocolitis diarrhea is a prominent symptom, and the pain is 
intermittent. Tenderness is not marked and distention is accompanied by 
vigorous peristaltic movements. There is a rise of temperature and 3 
rapid pulse, but no progressive increase in the pulse rate. 

Mucous Co.itis.—This gives symptoms more likely to be confused 
with those of mild appendicitis than with those of peritonitis. Diffuse 
pain and collapse may‘occur, These patients have a history of bronchial 
asthma or other forms of angioneurosis. There is an eosinophilia shown 
in the blood count. 

Orurer Corrcs.—Colie from the passage of calculi, either renal or 
biliary, is usually cuite distinct. Biliary colic is associated with Jaundice 
of some degree and the pain is referred to the epigastrium and toward 
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the right shoulder. In renal colic blood is found in the urine and the 
pain is referred from the loin @hong the eourse of the ureter to the 
external genitals. 


TypHow Frver.—Pain and tenderness with distention may be present 
at the onset of typhoid fever, or become marked symptoms of its later 
course. At the onset these symptoms are seldom so severe as is the case 
at the onset of peritonitis. Furthermore, the characteristic temperature 
and pulse curve of typhoid fever is very different from that of peritonitis. 
Later, in typhoid fever there may be wide spread tenderness and disten- 
tion but the change in the general condition, and especially in the pulse 
rate, is not in proportion to the change in the abdominal symptoms. A 
spreading peritonitis would be- accompanied by marked change in the 
heart’s action. In typhoid fever, perforation and subsequent peritonitis 
is a fairly common complication. The symptoms may be clear enough to 
make a diagnosis possible at the time of perforation, but the toxemia of 
the typhoid infection may mask both the perforation and the peritonitis. 
Pain, tenderness and distention, often with varying degrees of muscle 
spasm, are common in severe cases of typhoid fever at the stage of the 
disease when perforation is most likely to occur. Sudden sharp pain, 
with signs of collapse and the development of rigidity in the lower right 
quadrant, are most significant signs. A rising pulse rate is an essential 
symptom, but may also indicate hemorrhage. The value of repeated 
leukocyte counts has been mentioned. A change from apathy to rest- 
lessness associated with the other symptoms is a corroborative sign of 
great value. 

THROMBOSIS AND EMBOLISM OF ABDOMINAL VESSELS.—Mesenteric oc- 
clusion, either arterial or venous, may be embolic or thrombotic. Signs 
of shock are prominent at the onset of the occlusion. The pain is colicky; 
tenderness and distention are general; and usually the patient passes a 
quantity of bloody material by way of the rectum. Preéxisting endo- 
carditis or disease of the vessels is the underlying etiological factor, 
except in the cases directly due to traumatism. 

Thrombosis of the portal vein may complicate ulcerative or suppura- 
tive lesions of the bowel or sclerotic disease fo the liver. Severe diffuse 
pain with signs of shock and distention accompany the sudden obstruc- 
tion of the vein. In addition there is a bloody diarrhea, jaundice, and 
tenderness over the course of the vein. When the vessel is the seat of a 
pyelophlebitis there will be intermittent chills and fever. 

Obstruction of the vena cava may complicate any of the acute infec- 
tious diseases and give rise to symptoms suggestive of peritonitis. The 
patients are usually cyanosed to a considerable degree, especially about 
the flanks and back. The pain is girdle-like. There is considerable dis- 
tention with moderate tenderness situated in the upper quadrant close 
to the vertebral column. 

Thrombophlebitis may be a primary disease of any of the post-periton- 
eal veins, or may occur as an extension from a similar process in the veins 
of the lower extremity. The symptoms are like those described above. 
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When the process is an infectious one remittent chills and fever are 
usually marked symptoms. 

ABDOMINAL ARTERIOSCLEROSIS.—This often produces attacks of diffuse 
angina with distention and nausea. There is absence of peristaltic move- 
ment and sound. The region of the diseased vessels is likely to be tender. 
There is no fever. The presence of sclerotic vessels elsewhere in the 
body and the relief that comes with return of peristalsis distinguish the 
lesion. 

ANEURYSM OF THE ABDOMINAL AoRTA.—This seldom gives difficulty 
in diagnosis from acute peritonitis, because its symptoms are usually 
distinct and of a chronic nature. Rupture of an unsuspected aneurysm 
may simulate the onset of fulminating peritonitis. | 

NEvuRosES.—A neurotic individual may develop symptoms very like 
those of peritonitis. Pain, gastric disturbance and distention may be 
marked. An elevation of temperature may be shown by the thermometer. 
Tenderness is always present, but is usually out of proportion to the 
pressure exerted, and is accompanied by active contracture of the 
muscles. The muscle spasm and rigidity is confined to the recti muscles. 
A history of repeated attacks of a similar nature is significant. 

INJURY OF THE ABDOMINAL WaLuL.—Traumatic peritonitis and in- 
juries of the abdominal wall are caused by the same sort of violence and 
are associated so often that the exclusion of peritonitis after traumatism 
to the abdomen is a matter of serious concern. The patient is usually 
shocked and complains of‘ abdominal pain. He may be nauseated or 
vomit one or more times. The vomitus consists of ordinary stomach 
contents, or may be a rather thick, brownish-red mucoid material. This 
material may contain blood, but often does not. In the latter event it fails 
to show any of the common reactions for hemoglobin or its derivatives 
Rigidity is marked and great distention may take place in a short time, so 
that the liver dullness appears to have been obliterated. Both these symp- 
toms seem to be due to the effect of the violence on the nerve supply. The 
pulse is rapid, but if the peritoneum has escaped damage, does not be- 
come more rapid but gradually becomes slower. Changes in the temper- 
ature may or may not take place. Tenderness is most marked at the seat 
of injury and is limited to this region in the contusions of the wall. 

The tenderness and rigidity should not increase to any great degree 
after the first few hours. The patient should be put at rest in a warm 
bed and be treated for shock. Opium should not be administered. Pro- 
gressive muscle spasm and rigidity with increasing tenderness under such 
circumstances point to involvement of the peritoneum. Changes in the 
pulse rate, progressing with the local symptoms, indieate the presence of 
peritonitis. An increasing leukocytosis has the same significance. 

Rupturep Viscus.—Hemorrhage from a ruptured viscus will be in- 
dicated by pallor, coldness of the skin and a thin, rapid and easily 
compressible pulse. In cases of hemorrhage rigidity is prominent at 
once. The endothelium reacts vigorously to the presence of blood and 
pours out a considerable exudate. Signs of fluid in the flanks, therefore, 
are likely to be present. Gases free in the cavity lead to the disappear- 
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ance of liver dullness from the mix-axillary line and prove rupture of 
the intestine. ) 

INFECTIONS OF THE ABDOMINAL Wa.L.—If this produces abscess or 
cellulitis, it may simulate peritonitis, but usually these conditions are 
distinguished by the more superficial character of the physical signs. The 
condition is more likely to be confused with a localized peritonitis. 

Acute CoNGESTION OF THE Ovary or TeEsTICLE, ToRSION OF THE SPER- 
Matic Corp, ORCHITIS IN AN UNDESCENDED TEsTICLE.—-These all give rise 
to abdominal pain and more or less collapse. Local tenderness out of 
proportion to the general abdominal reaction nearly always makes the 
diagnosis. ; 

DisTENTION OF THE Urinary Buapper.—This has been confused with a 
localized peritonitis. The characteristic shape of the full bladder and 
the immediate disappearance of the symptoms when it is emptied, either 
spontaneously or with the catheter, settles the diagnosis. 

TUBERCULOSIS OF THE SPINE (Potr’s Disrase).—This frequently gives 
rise to pain referred to the abdomen. The onset of the pain may be 
sudden, but it is rare to find a corresponding degree of tenderness or 
muscle spasm. Rigidity of the spine precedes the involvement of nerve 
roots in spondylitis. Similar pains may result from violent twisting or 
other traumatism of the vertebral column. These referred pains are no 
doubt responsible for some of the cases of alleged traumatic appendicitis, 
and for the cases of abdominal lesions said to have been cured by manip- 
ulative methods of treatment. 

AprENAL Disease.—This condition may be characterized by sudden 
attacks of abdominal pain with vomiting and collapse. The abdomen is 
soft and retracted and signs of serious damage the to circulation are 
present. 

Menrnairis.—This may give rise to abdominal pain with nausea and 
vomiting and rigidity of the muscles. The muscular retraction is fixed 
instead of spasmodic, and, like the pain, is- caused by irritation of the 
spinal roots by the exudate. Tenderness is superficial or absent. 

AcurTs APPENDICITI8, SALPINGITIS, CHOLECYSTITIS, PANCREATITIS AND 
Puureamonous Gastritis, Ruprure or an Ectopic Gestation, ABpomt- 
waL Cyst.—These conditions all have many symptoms of their initial 
stages in common, and these are practically identical with those of the 
onset of peritonitis. As the particular disease progresses, secondary 
symptoms develop which identify the source of the trouble. The same is 
true of cases in which a pedunculated cyst or solid tumor becomes 
twisted on its pedicle, so that the blood supply is disturbed. In all these 
conditions peritonitis of some degree either develops with the progress of 
the original disease or as sequence to it. All these lesions, therefore, re- 
quire operation for their cure. The best results are obtained when the op- 
eration is performed early, while the pathological process remains confined 
to the organ in which it orignated. The same is true of the early stage of 
peritonitis. In suspected cases time should not be wasted in an attempt 
to make an accurate diagnosis beyond the recognition of the crisis which 
demands immediate intervention. 
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Acute Intrestinan Osstruction.—The differentiation between peri- 
tonitis and intestinal obstruction, except at their onset, is usually difficult 
and often impossible. Laboratory examinations give little help and 
clinical signs are likely to be confusing. A local peritonitis by infiltra- 
tion and angulation of the bowel wall can set up an obstruction. The 
fulminating type of peritonitis causes a paralytic distention of the intes- 
tine with stoppage of its contents. <A tightly strangulated bowel will 
allow the passage of infectious material through its damaged wall and 
thus set up a peritonitis. At the onset the continous pain of peritonitis 
contrast with the paroxysms of obstruction. Muscle spasm and rigidity 
of the abdominal wall: are prominent symptoms in peritonitis and are 
absent in obstruction. The tenderness of peritonitis is replaced by a feel- 
ing of soreness in obstruction. Fever is more likely to be present in 
peritonitis and peristalsis is lessened. The development of distention in 
a quiet abdomen indicates peritonitis and makes a contrast to the noisy 
abdomen of obstruction with its visible peristalsis and palpable distended 
eoils. The progressive rise in pulse rate is characteristic of peritonitis. 
It is possible that a rapidly increasing quantity of non-proteid nitrogen 
in the blood may be characteristic of obstruction rather than of peri- 
tonitis. 

Hernia.—Strangulated hernia gives rise to pain and tenderness at the 
point of constriction of the contents of the sac. When bowel is involved, 
the symptoms of obstruction are added to the local signs. 

Internal hernia is seldom diagnosed before the abdomen has been 
opened. External hernia usually is easily recognized by the presence of 
the hernia] swelling. Small protrusions, especially small femoral hernia 
occurring in fat patients, may be overlooked, unless the region of the ring 
is studied with care. 

Acute Suppurative Nepuritis.—Iin the early stages of acute hema- 
togenous infection of the kidney the general symptoms of severe infec- 
tion may simulate those of peritonitis and overshadow those of the unila- 
teral kidney lesion. Spasm of the lumbar muscles with tenderness at the 
costovertebral border of the last rib gives the clue to the kidney disease. 
Careful urological study will confirm the diagnosis. Hydronephrosis 
also may simulate peritonitis. The intermittent nature of the signs and 
symptoms, the absence of fever and unchanged pulse rate distinguish the 
hydronephrosis. 

Treatment of Acute Peritonitis——In their early stages cases of per- 
forative peritonitis should be treated surgically and those of hematogen- 
ous origin by nonoperative methods. Too much stress can not be laid 
on the urgent need for prompt operation in all perforative cases as soon 
as the patient can be brought into the right environment, which means 
practically always a properly equipped hospital. The relation of delay 
to fatal outeome is direct. 

A elear distinction must be made between the lesions causing peri- 
tonitis and the peritonitis itself. The causative lesions all require sur- 
gical operation for their cure and in most cases prompt operation is the 
only means by which peritonitis can be prevented. This is especially 
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true in appendicitis where misapplied medical treatment of peritonitis 
has been responsible for delay and its consequent disasters. 

Surgery in perforative peritonitis is limited to the following: 

(1) Closure of the perforation by the simplest possible means that will 
insure against leakage. In the gastro-intestinal tract provision must also 
be made for the flow of materia] through or around the region of the 
perforation. 

(2) Relief of tension in the infected area. This is accomplished by 
adequate drainage. Removal of pressure is essential for diminishing 
absorption from the infected area. 

(3) Well-conducted postoperative treatment. This includes the meth- 
ods discussed in the medical treatment. 

No special effort is made to remove the exudate. The intestines are 
not allowed to escape from the incision and with the other intraabdominal 
organs are disturbed as little as possible. Irrigation or the introduction 
of antiseptics does not seem to do good and may do great harm. Crisler 
of Memphis has had an experience with iodin in peritonitis that is unique. 

In peritonitis there is always an increased absorption in the early 
stage when the endothelial cells bear the brunt of the pathological proe- 
ess and are damaged by mechanical or chemical irritants. Later, when 
the subperitoneal tissues have reacted to the infection, absorption is 
diminished by the presence of the wall of granulation tissue so formed. 

The number of hours required for the passage from one to the other 
of these stages naturally varies with the relative resistence of the patient 
and the virulence of the infection. The quantity of material which es- 
capes into the cavity, as well as the rapidity with which it is poured out, 
has a decided influence on the degree of virulence. The position of the 
perforation is a factor. 

Material introduced through an appendicial perforation seems to 
have the greatest bacterial activity. The location of the peritonitis has an 
important bearing on its course. Pelvic peritonitis is relatively mild, 
that occurring in the region of the diaphragm severe, with variations as 
the process spreads along the intervening area. A considerable degree 
of diffuse peritonitis may exist in the central position of the cavity with 
relatively mild symptoms. In these cases agglutination of the coils of 
small intestine limits the process to what is really a small area. 

The ideal time for operation is during the first six hours, while the 
endothelium is still capable of resistance. Removal of the cause of in- 
fection at this stage practically always is followed by recovery from the 
peritonitis. For a varying period after this ideal time, usually from 
twelve to twenty-four hours after the onset. of symptoms, operation will 
still offer the best chance for speedy recovery. Later than this, when 
the peritonitis is spreading, operations may do harm by opening up new 
fields for infection, or otherwise adding to the strain on the patient’s 
vital processes. During this second stage the reactions within the body 
are making every effort to confine the invasion of the peritoneum and to 
prevent absorption of septic products into the circulation. The best way 
to assist nature at this phase of the struggle appears to be by means of 
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the methods discussed as the medical treatment. If this form of treat- 
ment proves successful, limitation of the infectious process will give the 
surgeon opportunity for one or more interventions during the third 
stage of localized abscess. 

Operation during the second stage may become necessary. The de- 
termination of this necessity dnd of the character of the operation to be 
performed requires good judgment on the part of the surgeon. Cases 
of appendicial peritonitis as a rule may be operated on successfully 
during this stage, probably because even large peri-appendiceal exudates 
are usually circumscribed by adhesions. 

In deciding against operation, symptoms of grave toxemia, dapesialis 
those indicating exhaustion of the vasomotor and respiratory mechanism, 
are important. A very rapid pulse with relatively low blood-pressure, 
cynosis or jaundice, or a combination of both discolorations of the skin 
are bad symptoms. Marked distention with little or no peristaltic move- 
ment, dark vomitus and hiccough, great restlessness and a general, con- 
dition of collapse are contra-indications to operation. 

The medical treatment of peritonitis attempts to overcome the danger- 
ous effects of infection by assisting the patient in his local efforts to limit 
extension and absorption, as well as in providing means for relief of the 
septicemia. The valuable work of Murphy, of Ochsner, and of Crile, is re- 
sponsible in large measure for the existence of a systematic and well- 
founded method of procedure in the treatment of peritonitis. 

GENERAL CONSIDERATIONS.—The reparative power of the body is 
augmented by complete rest. The patient with peritonitis must be kept 
quiet in bed. He should not be allowed to get up for any purpose and 
every avoidable activity should be eliminated. Bathing, urination, de- 
fecation should be performed in bed with a minimum of exertion. Usu- 
ally the patient is so ill that there is little difficulty in controlling him. 

The room should be well ventilated without exposing the patient to 
cold. Respiratory action becomes limited in peritonitis and therefore 
.an abundant supply of fresh air is a necessity. The surroundings should 
be quiet and the number of visitors carefully controlled. 

Speciric InpicaTions.—Peristalsis is the most important agent in the 
spread of peritonitis, Absorption is most rapid from the diaphragmatic 
area, slowest from the pelvic region. The position of the exudate is 
influenced by gravity and the adhesions. Asa result of vomiting there 
is loss of a great amount of water. Toxins and bacteria in the blood 
damage the excretory organs and exhaust the vital functions. 

These indications are met by the following procedures: 

Abstinence from Food.—The normal stimulus to peristalsis is the 
presence of food in the gastro-intestinal tract. Therefore, no food of any 
kind is given by mouth. Water should not be given if vomiting is a 
prominent symptém. When the stomach is quiet a very small quantity 
of water may be allowed at intervals. Patients are more often content 
to do without food than without water. The mouth should be kept 
moistened with water, or with a mixture of glycerin, lemon juice and 
water. 
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Lavage.—Vomiting is usually caused by a reversed peristalsis and 
therefore becomes an evidence of spreading of infectious material. The 
stomach tube is the only means we have for combating this symptom. 
Lavage brings away the contained toxic material and empties the dis- 
tended organ, giving relief to both general and local symptoms. The 
washings should be repeated as often as distention and nausea indicate 
a filling of the stomach. The tube must be passed gently. Spraying a two 
per cent. solution of cocain on the irritated pharynx makes the intro- 
duction of the tube easier. If violent straining and resistance is pro- 
duced by passing the tube, greater harm is done by spreading infection 
than good is accomplished by the lavage. 

Continued lavage by means of a modified tube devised by Kanavel® 
will do away with the necessity for frequent passage of the stomach 
tube. In operative cases the tube may be inserted while the patient is 
anesthetized. This tube resembles the Rehfuss and Einhorn tubes in 
size and therefore is easily retained in the stomach. It is provided with 
a stylet to facilitate its passage and an extension for syphonage. The 
stomach contents are aspirated every hour and the stomach is washed 
out at eight-hour intervals. Between washings the distal end of the tube 
is kept under water in a container on the floor so that continuous 
syphonage takes place. 

Posture-—The upright position, almost universally knowh as the 
Fowler position, is of value because of the effect of posture on the 
localization of peritoneal exudates and absorption. It is secured easily 
by using a special form of bed (the Gatch bed) in which the spring is 
hinged to make three segments. When the special bed is not available, 
the position may still be obtained by using the ordinary back rest, or 
one extemporized by putting a straight backed chair upside down in the 
bed and padding it with pillows. The patient is held against the back 
rest by a bolster or a roll of blanket placed under the flexed thighs and 
secured to the head of the bed by a folded sheet or strong bandage. The 
pillows should be placed so as to support the dorsal spine in the normal 
lordosis, but should not be thick behind the sacrum, where such an 
arrangement will flex the back in the lumbosacral region and lead to 
accumulations in the iliac fossee rather than in the pelvis. This sitting-up 
position not only influences the position of the exudate by the force of 
gravity, but also improves the respiratory movements and thus increases 
oxygenation. 

Water.—Water is essential for vital activities. The activity of each 
cell of the body requires for its maintenance a plentiful supply of fresh 
water. In peritonitis vomiting removes a quantity of water from the 
organism, more ‘is lost through the sweating, and much remains in the 
distended bowels. Because the function of the gastrointestinal tract is 
deranged to a serious extent, the normal routes of absorption are lost. 
Water therefore, must be administered by rectum (proctoclysis), sub- 
cutaneously (hypodermoclysis) or intravenously. The simplest method 
is to administer the water by way of the rectum in the manner described 
and advised by Murphy. 
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Proctoclysis*—-Many varieties of apparatus have been devised for 
proctoclysis. Some of them have advantages, and when available make 
the rectal administration of fluid easier. Elaborate apparatus however 
is not necessary. What is required is some sort of reservoir to hold the 
water, a catheter of about No. 16 (French) size, and a tube and con- 
nections to join the two. A. graduated glass reservoir makes the rate of 
flow visible, and some form of warmer will keep the liquid at a reason- 
ably uniform temperature. 


Good results however, can be obtained by using a fountain syringe 
for the reservoir and its vaginal douche-tip for insertion into the rectum. 
The temperature of the water may be kept at approximately 100° F. 
by surrounding the tube or the reservoir with hot water bottles. The 
reservoir should be suspended from 6 to 14 inches above the level of the 
buttocks, just high enough to allow the liquid to flow out at the rate of 
about a teaspoonful a minute. Absorption from the rectum ordinarily 
will take place at about the same rate, so that there will be no accumu- 
lation and, therefore, no expulsion of the fluid. The slight elevation 
of the reservoir permits an easy back-flow whenever the patient passes 
flatus or strains. In some of the special forms of apparatus devised for 
proctoclysis arrangements are made for the outgo or flatus and for 
control of the rate of ingress of fluid by transparent bulbs inserted in 
the coutee of the connecting tube. The quantity of water that it is 
possible to administer in this way may be very great, and usually reaches 
3 or 4 quarts during the first twenty-four hours. After this time the 
rate of absorption will be slower, and, as a rule, the rectum expels the 
fluid after thirty-six hours of continuous administration. At this stage 
the proctoclysis should be interrupted for a few hours after which the 
power of absorption by the rectum will be restored. An irritable rectum 
will not tolerate proctoclysis. In some cases a preliminary starch enema 
will allay the irritation. 

The character of the fluid administered varies. Ordinary drinking 
water is efficacious and is easily absorbed. The addition of two ounces 
of glucose to each pint of water supplies nutritive material which is of 
value in combatting the tendency to acidosis present in peritonitis as in 
all severe infections. The addition of bicarbonate of soda to the glucose 
solution has been advised for the relief of the acidosis. There seem to be 
some physiological objections to the administration of alkalies in cases 
where the alakali reserve is low. Practically the addition of the bicar- 
bonate to the fluid for proctoclysis appears to increase the distention of 
the rectum. 

Hypodermoclysis.—Subcutaneous infusion is more certain than proc- 
toclysis for introducing water into the system. The method requires the 
use of sterile solutions, aseptic methods of procedure, and a certain 
amount of special apparatus. Therefore, it is less often available than 
proctoclysis as a household measure. However the certainty with which 


*“The Murphy proctoclysis outfit is relatively simple and ety efficient. The visible 
dropper with an outlet for gasses is a useful part of the outfit. 
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the fluid is introduced by hypodermoclysis should lead to the use of 
this method whenever possible. . 

The apparatus consists of a special form of bottle graduated to 800 
or 1000 c.c., provided with half inch rubber tubing, to which is attached 
by appropriate means a hypodermic needle about three inches long and 
having a bore of approximately 1-32 of an inch (Number 20). Near the 
bottle the rubber tubing is divided and one of the visible droppers 
inserted to join the two segments. A screw clamp is put on the proximal 
segment of rubber tubing to control the flow from the bottle. The entire 
apparatus may be sterilized by boiling before use. As a rule all of it 
except the needle is sterilized in an autoclave and kept ready, bundled 
up in a cover. When sterilized in this latter way some precaution must 
be taken to prevent angulation and flattening of the rubber tubing. 
Tubing so damaged in the sterilizer kinks and twists so much that a 
proper flow does not take place when the apparatus is used. 


The fluid administered is heated to about 110° F. (43.33° C.) and 
poured into the bottle warmed to the same temperature. The bottle is 
then suspended on an adjustable support and the sterile needle attached 
to the distal end of the tubing. The needle is passed through a 3-inch 
square of sterile gauze, 4 to 8-ply thick, which makes a shield at its hilt, 
to protect the needle from contamination by the hand. 


The skin of the patient under and to the outer side of the breast is 
disinfected by painting the area with tincture of iodin. The clamp is 
opened until all air is expelled and the fluid flows freely. The rubber 
tubing is then pinched tightly, and the needle is inserted up to its flange 
into the areolar tissue under the breast. The point enters near the outer 
border of the pectoralis major, about the level of the nipple, and the 
needle is directed upward. A strip of adhesive plaster is placed over 
the hilt of the needle and the rubber tubing to hold the needle and the 
gauze shield in place. 


Hot water bags are placed over the course of the needle and in the 
axilla. The rate of flow from the bottle should be regulated by the 
screw-clamp according to the speed with which absorption takes place. 

The tissues receiving the infusion should remain soft and pliable and 
although edematous, should never be allowed to become indurated. Given 
slowly, a great quantity of fluid can be administered at one point. The 
effect of large quantities on the circulation, especially on the heart, must 
be watched. Any evidence of dilatation of the heart is a signal for 
stopping the infusion. Suppression of urine, when present, will soon 
lead to water logging. 

The fluids given by hypodermoclysis in cases of peritonitis are: 

(1) Sterile, freshly distilled water. At the rate of from 40 to 80 
drops a minute water may be given hypodermically continuously for 
several days. The total quantity absorbed may reach 3 or 4 litres a day. 
There seems to be little danger of giving too much distilled water. 


(2) One-sixteenth per cent. solution procain in sterile distilled water 
will make the infusion painless. As far as can be judged from the 
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experience of many observers, led by Willard Bartlett, this solution 
can be administered in any quantity without fear of toxic symptoms. 

(3) Sterile 8 per eent. solution of glucose provides material for 
nutrition and for combatting acidosis. 

‘Intravenous medication has many advantages, but the introduction 
of any considerable quantity of fluid into the circulation is not without 
danger. Variations in the concentration of the solutions employed and 
many other factors require careful consideration. Moreover, the prob- 
able effect on the heart of the introduction of the fluid cannot be lightly 
dismissed. When dealing with a patient who is seriously sick with 
peritonitis the administration of an intravenous infusion is a matter of 
considerable risk. 


External Heat.—The application of hot moist packs to the surface of 
the abdomen gives comfort and stimulates the circulation and increases 
the local resistance. Rubbing a small quantity of mercurial ointment 
into the skin of the abdomen during the period of using the packs has 
been found useful in the Mayo Clinic. The packs should be changed 
frequently. It is not necessary to add any counterirritant, such as 
turpentine. These irritants are likely to blister the skin. When the 
moist, hot pack is unpleasant or difficult to maintain, the Japanese stove 
or an electric heating pad will be found useful. 


Drves.—Opium is the one important drug in the treatment of peri- 
tonitis. It must never be given before the diagnosis of peritonitis has 
been made with certainty and the plan of treatment decided upon. The 
use of opium in appendicitis is improper, because by masking the symp- 
toms, the drug will lead to a false sense of security which js likely to 
end in the disaster of a perforative peritonitis. 

When the peritonitis has been established and a decision made as to 
the plan of treatment to be employed, opium becomes a valuable agent. 
The drug slows peristalsis; it relieves pain, and relaxes spasm, thereby 
aiding the respiratory rhythm; it improves the action of the heart. 
Inhibiting the activities of the higher centers it insulates the brain from 
the conflict going on in the abdomen. It gives the patient sleep through 
which alone he is able to restore the energy of his exhausted vital centers. 

Opium is best given by hypodermic injections of morphia. The initial 
dose naturally varies with the age, size and gerieral condition of the 
patient. For an ordinarily robust adult, 44 of a.grain (.0162) should be 
given and repeated every half hour until the respiratory rate is brought 
down to 12 or 14 a minute. The morphia is then repeated at sufficient 
intervals to keep the respirations in the neighborhood of 14 a minute. 
The development of cyanosis is the only indication for witholding the 
drug. The patient is kept narcotized until eviderices of recession of the 
peritonitis become manifest. Opium is not uaetul in streptococcus 
peritonitis. 

With patients who object to the ippcdeniile injections, opium or 
morphia may be given by means of suppositories. Oral administration 
is rendered useless by the disturbed function of the stomach. 
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Purgatives.—These are mentioned, but to be condemned. A purga- 
tive which acts does all the things which we wish to avoid in the treat- 
ment of peritonitis or its causes. The uselessness of purgatives is shown 
by the fulminating course of those cases of acute peritonitis associated 
with diarrhea. 

There is a place for the discriminating use of a purgative in the 
postoperative treatment of some of the causes of peritonitis, notably 
appendicitis; but these are not casés of peritonitis, and the purgative is 
not administered until the diseased appendix has been removed. This 
judicious use of purgatives after operation is often misnamed the 
aperient treatment of peritonitis, and therefore has been misapplied 
with many fatal results. 


The profession has learned the danger of opium as a masker of 
symptoms in peritonitis. It would be life saving, if the greater danger 
of purgatives were as well understood. Every surgeon has met with 
cases in which a gangrenous appendix or a strangulated bowel has rup- 
tured as a result of violent purgation, and where a localized peritonitis 
has been spread wide over the cavity by the vigorous peristalsis set up 
by similar medication. We have found castor oil floating on the exudate 
of a ruptured duodenal ulcer, and croton oil in the peritoneal fluid 
around a leaking cancer of the colon. 


Enemas.—Ordinarily in peritonitis, no attempt should be made to 
move the bowels. When the distention is great enough to cause anxiety, 
and it is not relieved by lavage of the stomach, a high enema should be 
given, Various mixtures have been advised for use in such an enema, 
which should be introduced gently and at a temperature of about 
120° F. (48.880 C.). Half an ounce of dried alum to a quart of water, 
a pint each of milk and molasses, half a teaspoonful of turpentine, and 
four ounces of sweet oil with a quart of hot soap suds are among the 
formulas recommended. A quart of hot soap suds is a very useful enema. 


Stimulants.—Generally speaking, stimulants are of no value in 
peritonitis and may do harm. If we accept Crile’s theory of the ac- 
tivities of the body, the uselessnegs of stimulants becomes apparent. In 
peritonitis a tremendous amount of work is required of the driving 
mechanism of the organism. As a result the cells become exhausted. 
Comparing these cells with those of a battery weakened by continuous 
discharge, we see at once that restoration can not be brought about by 
forcing the cells to do more work. 

Digitalis by its action on the heart has a place in the treatment of 
peritonitis. It is best given hypodermically as digitalin, in doses of 
from 1/100 to 1/25:of a grain (.00065 to .00259 gram), at four-hour 
intervals until its influence is noted on the pulse. 


Alcohol may be given with the rectal drip. It is of value in. severe 
cases, for example, in cases of typhoid perforation, in the aged and in 
the case of individuals who have been accustomed to its use in health. 
Serums and Vaccines —These agents have not as yet proved of any 

value in the treatment of peritonitis. 
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PRoPHYLAXIS.— Prompt, aseptic surgery in the treatment of the intra- 
abdominal causes of peritonitis is the only prophylactic agency whose 
value is undisputed. Various substances have been injected or other- 
wise introduced into the peritoneum for the purpose of increasing the 
local resistance to infection. Practically all of them produce a local 
leukocytosis with engorgement of the lymphatics. Among the materials 
used may be mentioned, normal saline solution, horse serum and nucle- 
inate of sodium. 

Complications and Sequelae.—ILevs.—Paralytic ileus may be looked 
on as a feature in the course of peritonitis. Unless the distention be- 
comes great enough to interfere seriously with respiration, it need not 
cause alarm. The greatest meteorism is found in the colon. When it 
becomes necessary to empty the bowel a high enema, as a rule, gives 
relief. When a large area of bowel has been paralyzed it may become 
necessary to do an enterostomy as described below. Patients who have 
such severe peritonitis seldom recover. 

Spastic ILevs.—Occasionally a loop of bowel, instead of being par- 
alyzed by the toxins of peritonitis, will become spastic from tetanic con- 
tracture of the musculature. The intestine is obstructed at the spastic 
area with resulting distention and toxemia. The distention here is 
more likely to be asymmetrical and localized, rather than the general 
even distention of paralytic ileus, and peristaltic movements will be 
visible or audible. In such cases atropin, given hypodermically in doses 
of 1/100 grain (.00065 gram) every hour until its effect on the pupil 
begins to be manifest, will relax the spasm and relieve the symptoms. 

Mecuanicau Itevs.—In the course of peritonitis this is an extremely 
dangerous complication, whose development it may be most difficult to 
recognize. Persistent vomiting, not relieved by lavage, intermittent 
exacerbations of pain and visible or audible evidences of peristalsis are 
the typical symptoms. Persistence of these symptoms after the effectual 
use of the stomach tube and enemas will make the diagnosis sufficiently 
certain to justify enterostomy. 

In postoperative cases the original incision may be opened up and 
a distended loop of bowel, which shows distinct vitality, be brought up 
into the wound, and there opened and drained. Occasionally it may be 
more expedient to open the abdomen by a new incision. The method 
of performing enterostomy described by J. W. Long is most useful. 

Acuts DmatTaTION OF THE StomMacy.—This complication is most 
often met with in the postoperative management of peritonitis, The 
patient becomes distressed, sometimes collapsed. There is great epi- 
gastric distention with pain in the region of the nipple. The heart is 
displaced. There is usually frequent regurgitation of small quantities 
of dark fluid, which irritates the mouth and chin. Passage of the 
stomach tube allows the escape of a quantity of gas followed by a flow 
of dark-colored material. Hot water should be poured in through the 
tube and syphoned off until the washings return clear. Sudden deep 
discoloration of the washings after they have become nearly clear is an 
indication of the presence of ileus. 
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THoracic Diseases.—Complicating thoracic diseases occur as a rule 
after the peritonitis has reached its height or has subsided. Embolic 
pneumonia may be an exception and occur with the spreading peri- 
tonitis. Septic pneumonia caused by aspiration of stomach contents 
during operation in peritonitis may be avoided by operating under local 
anesthesia, and by thorough lavage of the stomach before the adminis- 
tration of a general anesthetic. 

SUPPURATING PLEURISY AND SUPPURATING Paeinonie: —These are 
most often the result of lymphatic extension through the diaphragm. 
It is obvious that these lesions are more common after cases of peritonitis 
involving the upper segments of the abdomen. 

PuHuesiris.—Acute inflammation with thrombosis may occur in the 
saphenous or iliac veins and extend to involve the vena cava. Thrombo- 
phlebitis of the mesenteric veins, and of the portal vein, may lead to 
abscess of the liver. The thrombophlebitis may give rise to a local 
abscess, or by means of emboli set up suppuration in the lung or in the 
brain or meninges. A general pysemic process may occur. 

Kipney Disrease.—The kidneys may be the seat of pysemic abscess or 
the toxins and bacteria may set up an acute inflammation with suppres- 
sion of urine. The acute suppression is a complication of the early 
spreading peritonitis and is a bad omen. Stuart McGuire has found 
spartein sulphate given hypodermically in doses of 1 to 2 grains, (.065 
to .13 gram) every three to six hours, of value in some cases of acute 
suppression. 

Urinary RetTentTion.—The bladder may not be emptied because of the 
general apathy, or because of pain produced by voluntary efforts to 
avoid urine. The retention may be due to involvement of the bladder 
wall in the inflammatory process. 

Froau Fistuuta.—Fecal fistule occurring after operation in peri- 
tonitis usually close spontaneously or by means of a simple operation, 
provided there is no obstruction of the bowel beyond the fistula. The 
exception to the rule is the fistula of tuberculous peritonitis. This can- 
not be closed and usually leads rapidly to a fatal termination of the 
disease. Treatment of the ordinary fistula consists in keeping it clean 
by means of irrigation with a large quantity of sterile water or salt 
solution once or twice a day, and daily evacuation of the distal segment 
of the bowel by enemas. 
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Encapsulatidn of bacteria and exudate to form a walled-off abscess 
is the principal method by which the peritoneum overcomes infection. 
As a rule a solitary abscess forms in the immediate vicinity of the 
portal of entry, but occasionally an area of suppuration becomes shut 
off by adhesions to form an abscess in some other locality. The position 
of such abscesses is determined in part by the various fosse of the 
abdomen, and in part by the fortuitous influence of adhesions. 
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Cireumscribed peritonitis may be the result of encapsulation and ° 
subsidence of the diffuse variety, or as it often is, may be nonsuppurative 
and limited from its onset. In the latter type of cases the peritonitis is 
caused by extention of inflammation from underlying viscera. The 
process is a relatively dry one, and when it is situated in the region of the 
diaphragm a friction rub may be heard. The adhesions formed in the 
nonsuppurative type are usually dense and remain as permanent de- 
formities of the peritoneum, in marked contrast to the rapidly disap- 
pearing adhesions of septic peritonitis. 

Residual Abscess—The common positions for residual abscesses are 
the pelvis, the pericolic region and kidney fosse, and the subdiaphrag- 
matic space. 

The presence of a residual abscess should be suspected whenever 
septic symptoms persist after a decided improvement in the general 
abdominal condition has become manifest. Recurrence of fever and 
tachycardia with other signs of infection after the peritonitis has shown 
definite abatement practically always indicates the presence of a residual 
abscess. Considerable time may elapse between the subsidence of the 
peritonitis and the development of the symptoms of an abscess. 

The new process may be ushered in by a chill and high fever with 
local pain, or the onset may be insidious with the gradual development 
of hectic fever, with prolapse, sweating, wasting and general debility. 
The treatment of all these abscesses is by incision and drainage. 

Pelvic Abscess.—Pelvic abscess may be residual after diffuse peri- 
tonitis, or be a local development from a salpingitis, or after puerperal 
infection. The pelvic swelling is identified by rectal and vaginal 
examinations. Prostatic inflammation and distention of the bladder 
should not be confused with pelvic abscess. 

Kidney Fossa Abscess.— Abscess in one or both kidney fosse may exist, 
but it is commonest to find the suppuration a pericolic abscess in the 
right lumbar region. A thick and tender mass is felt in the loin close 
under the skin. With the general symptoms of infection this mass is not 
likely to be confused with tumor or inflammation of the colon, the 
lesions which simulate it. Pus from the right pericolic abscess may 
extend into the kidney fossa and from there up over the liver or through 
the foramen of Winslow into the lesser cavity. 

Subphrenic Abscess.—Subphrenie abscess may occupy any portion of 
the space between the diaphragm and the organs in the upper zone of 
the abdomen. According to their position Barnard divided subphrenic 
abscesses into six forms. Two of these are extraperitoneal, situated on 
the right and left sides of the posterior portion of the space where the 
liver is not covered by peritoneum. The remaining four, are right and 
left, anterior or posterior, according to the relation of the abscess cavity 
to the ligaments of the‘liver. The left posterior intraperitoneal abscess 
is one confined to the lesser peritoneum. The right and left anterior 
intraperitoneal abscesses are the commonest varieties. 

Unless the abscess is opened and drained extension from the peri- 
toneum will occur. The infection extends into the pleura, lung or 
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bronchus. It may invade the pericardium and has even reached the 
tissues of the neck. Some of these abscesses may reach the skin at the 
ensiform, the umbilicus, or between, the lower ribs. 

The diagnosis of these abscesses is difficult. Pleurisy with effusion, 
or empyema is a frequent complication; and the subphrenic abscess may 
or may not contain gas, so that differentiation between thoracic and 
abdominal lesions may become practically impossible. 

Subphrenic abscess may result from direct infection of the lesser 
peritoneal cavity by perforation of an ulcer of the stomach, or colon, 
and by extention of infection from the pancreas or spleen. That portion 
of the subphrenic space which is in the greater peritoneal cavity may be 
involved as a result of infection of the liver and gall-bladder, or because 
of extention of suppurative processes from other areas of the peri- 
toneum. About one-half of the recorded cases of subphrenie abcess 
originated in neglected’ appendicitis. 

Pus may reach the anterior spaces by direct extention over the sur- 
face of the liver from an abscess in the right kidney fossa, or it may 
extend from the pelvis up the left side to form an abscess to the left 
of the liver, between it and the attachment of the splenic flexure of the 
colon and the spleen'to the diaphragm. The stomach is below the 
abscess which passes backward to the region of the left kidney. 


The local symptoms vary with the position of the abscess, and with 
the presence or absence of gas in the exudate. Gas is present in nearly 
one-half of the cases, 


When the abscess is situated in the lesser peritoneal cavity there is a 
smooth tumor in the epigastrium to the left of the middle line, which is 
behind the stomach and above the colon. The outlines of the tumor as 
defined by percussion and palpation are changed according as the 
stomach is full or empty. An extraperitoneal abscess may point just 
below the ensiform cartilage. 


The right and left anterior abscesses give the greatest difficulty in 
diagnosis, because of the similarity of their symptoms with those of 
thoracic lesions. The frequent occurrence of a thoracic complication 
adds to the difficulties. In addition to the general symptoms of residual 
abscess, the subphrenic type show pain or deep pressure over the involved 
region. In addition, there may be bulging in the epigastrium or later- 
ally under the ribs. Friction sounds may be heard before the process 
has lead to effusion into the pleura or pericardium. 


The physical signs vary according as the abscess does or does not 
contain gas, and with the presence or absenee of effusion into the 
pleural cavity. The presence of a normal area of liver dullness makes 
the recognition of right-sided abscess more difficult than those situated 
on the left side. 

RicHT-sMED ABSCESS WITHOUT PLEURISY AND wiTHouT Gas.—The 
area of liver dullness is enlarged upward; the edge of the liver may be 
lower than normal, but as a rule this organ is not pushed down. The 
level at which the normal respiratory sounds are heard corresponds 
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with upward extention of the dullness). When mapped out on the chest 
wall the upper border of the dullness shows as a convex line. 

LEFT-SIDED ABSCESS WITHOUT PLEURISY AND wiTHOUT Gas.—The area 
of dullness in the left hypochondrium is easily recognized. The spleen 
is usually displaced downward and the colon is also displaced downward. 
The heart may be displaced upward. The upper level of the dullness 
is convex, and the normal! breath sounds are heard at this level. 


Abscesses containing gas are more easily recognized. The character- 
istic sign is the identification of three zones by differences in the per- 
cussion note. Above is the normal resonance of the lung; below the 
dullness of the fluid and the organs making the floor of the abscess; and 
in the middle, the tympany of the collection of gas in the abscess cavity. 
On the right side there is little danger of confusion in making out the 
three zones. On the left side, the possible presence of gastric tympany 
should be borne in mind. If it be suspected the stomach can be emptied 
by a tube, or filled with fluid and then identified. 


Gaseous abscesses are distinguished from pneumothorax by the fact 
that the physical signs are limited to the base of the chest and are not 
present at the apex; and by the absence of lateral displacement of the 
heart. The heart, if moved at all, is pushed directly upward. 

Abscesses with associated pleural effusion depend for their recognition 
and differentiation upon the history, the mode of onset and course of the 
disease more than on the physical examination. The area of dullness 
involves the chest but extends lower into the abdomen than it would 
with an effusion limited to the pleura. On the left side this change in 
relations is easily made out, but on the right side the normal area of 
liver dullness interferes. 

X-ray examination is of great value in the diagnosis of subphrenic 
abscess. Filuoroscopic examination as well as plates should be made 
whenever possible. The shadow cast by the abseess can be studied in its 
relation to the diaphragm. Subphrenic abscess raises the diaphragm 
and its outline is dome-like into the thorax. Pleural effusion depresses 
the diaphragm and flattens its dome. Suppuration on either side of the 
diaphragm causes immobilization of this structure. When the sub- 
phrenic abscess is complicated by empyema on the same side, there is no 
way to separate the shadows. The air vesicle of gaseous abscess is shown 
in the x-ray picture. 

Diagnostic Puncrore.—When pus is recovered by means of an 
exploratory aspiration, the diagnosis is usually settled. The distinction 
between empyema and &ubphrenic abscess cannot be made by aspiration. 
Differenges in effect of the respiration on the flow of pus, or the move- 
ments of the needle eannot be depended on to distinguish between 
collectigns above and below the diaphragm. Induration and adhesions 
about the abscess will separate it from the physical conditions obtaining 
in the amainder of the pleural cavity. 


_ A negative puncture does not exclude an abscess. The recovery of 
sterile fluid from the pleura in a suspected case indicates a reaction on 
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the part of the pleura to a neighboring focus and should lead to deeper 
aspiration. 

The deep punctures are not entirely free from danger and may 
require the use of a general anmsthetic. They are done best in the 
operating room with preparations made for immediate incision and 
drainage of the abscess should it be located. The needle should be at 
least three inches long and of large caliber, so that thick pus may be 
drawn through it.. The aspirating syringe should be of glass and have 
good suction power. The punctures are made in the scapular and the 
mid-axillary lines on the suspected side, beginning at the tenth inter- 
space and if necessary, successfully entering the next higher inter- 
space up to the sixth. 


SPECIFIC VARIETIES OF PERITONITIS 


Streptococous Peritonitis.—Infection with this organism is generally 
associated with an overwhelming septicemia having relatively few signs 
of reaction or resistance on the part of the peritoneum. The serosa 
becomes red and brittle, there may be a small exudate of straw-colored, 
milky or blood-stained fluid. The organism quickly penetrates the sub- 
serous layer, giving the endothelial cells little or no opportunity for 
making a defense. The disease usually runs a rapidly fatal course. 
When the patient survives the immediate infection of the peritoneum, 
metastatic abscesses in the liver and the thoracic organs, pyleophlebitis, 
joint infections, etc., are likely to occur as later manifestations. 

The infection may be a postoperative one, or may follow perforation 
of one of the viscera. Many cases are the result of puerperal infection 
or criminal abortions. The organism reaches the peritoneum by way of 
the lymphatics or by escape through the Fallopian tubes; or the involve- 
ment may come from rupture of an abscess of the uterine wall, the 
pelvis or a thrombophlebitis. 

Septic sore throat and influenza undoubtedly are the primary foci 
in certain cases. The infection of the peritoneum in these cases seems 
most often to be a hematogenous one, although in some cases appendicitis 
or intestinal ulceration may precede the peritonitis. 

Because of the puerperal cases, streptococcus peritonitis occurs most 
often in women. The cases due to septic sore throat are most commonly 
found in children. 

The outlook in streptococcus peritonitis is very bad. Most patients 
die. The disease is often overlooked because the local symptoms are 
relatively mild in comparison with the intense septicemia or the severity 
of the primary disease. The puerperal variety may be limited to the 
pelvis, or form localized abscesses, the drainage of which gives good re- 
sults. The bacteria in these localized collections retain their virulence for 
a long time, therefore secondary operations after patter: infection 
should be done with great care. 
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In the presence of a streptococcus peritonitis the medical treatment 
should be carried out. As has been noted, opjum is not useful in strep- 
tococcus peritonitis. Antistreptococcus sera and vaccines have proved 
of no value in the treatment of the disease. 

Gonorrheal Peritonitis—The gonococcus almost invariably reaches 
the peritoneum by way of the Fallopian tube. The extremely rare cases 
of gonorrhea] peritonitis reported as occurring in males probably are 
really cases of lymphangitis and lymphadenitjs along the course of the 
vas deferens and in the postperitoneal nodes. ' 

The infected tube may set up either of two forms of peritonitis. The 
commoner variety is limited to the pelvis. Bacteria from the acute 
salpingitis make their way through the wall of the tube and set up a 
local peritonitis with a good deal of fibrinous exudate. Coagulation of 
the exudate and infiltration of the subserous tissues, with agglutination 
of adjacent coils of intestine limits the spread of the peritonitis. 

The resultant mass may be felt as an abdominal swelling coming up 
from the pelvis and its relations made out by rectal, vaginal or bimanual 
examination. The mass becomes smaller as the process recedes, which is 
the natural course of the disease. 


Diffuse Gonorrheal Peritonitis—In the rarer form the peritonitis is 
diffuse. The bacteria seem to escape from the tube and reach wide areas 
of peritoneum. This variety may be part of a general infection as is 
shown by the recovery of the gonococcus from the blood and the occur- 
rence of endocarditis, arthritis and other metastatic lesions. 

It is an acute dry plastic farm in which there will be found many 
adhesions with a.small quantity of thin greenish exudate containing flakes 
of fibrin. The disease tends to localize itself about the portal of infection. 

The diagnosis of gonorrheal peritonitis is made on the recognition of 
the primary focus and the mild general symptoms as compared with the 
intense local ones. The presence of gonococci in the vaginal discharge 
of a patient having symptoms of peritonitis is suggestive, but not pathog- 
nomonie of gonorrheal peritonitis. Gonorrheal vaginal discharges may 
be present with other forms of peritonitis. 

The treatment is expectant, the patient being managed as outlined 
in the medical treatment of septic peritonitis, Operation is required for 
removal of residual processes. The bacteria in the residual abscess are 
rapidly attenuated and the pus soon becomes aterile. 

Pneumococcus Peritonitis.— While it is true that perforation or direct 
extention is responsible for the peritoneal invasion in many cases, it is 
also certain that pneumococcus peritonitis may occur as a true hematog- 
enous infection. The peritonitis may be the only local evidence of a 
pneumococcus septicemia. The disease almost always occurs in children, 
and in girls about three times as often as in sh The peritonitis may be 
diffuse or localized at the onset. 

Whether or not the diffuse form may become. localized has been 
disputed, but it seems that localization does ospur in favorable instances. 
The exudate is fibrino-purulent, yellow green in color, odorless, and 
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contains the pneumococcus, The peritoneal reaction is not intense. The 
surface becomes reddened, the subperitoneal tissue thickened and edema- 
tous; the intestines seem to float about in the exudate. 

Parker Syms? describes three states of the disease: 

(1) The stage of toxemia in which the general symptoms of infection 
are severe and are out of proportion to the signs of abdominal disease. 

(2) The stage of peritonitis in which the local signs of a spreading 
peritonitis become evident. 

(8) The stage of recession, in which the peritonitis becomes encysted 
and forms a localized abscess. The swelling is almost always below the 
umbilicus and bulges one side of the abdomen. The abscess may point 
and open spontaneously at the umbilicus. In fatal cases there is no 
stage of recession, but both the toxic symptoms and those of peritonitis 
become more intense and pass over into those of fatal general septicemia, 

The symptoms generally begin with a chill followed by high fever, 
delirium and other evidences of severe intoxication. Diarrhea is prac- 
tically always a marked feature of the disease. The abdomen becomes 
distended and tender, but there is little muscle spasm or rigidity. The 
abdominal wall is more or less infiltrated and as a result may have doughy 
feel. The abdominal signs are always less marked than the symptoms of 
infection during the active course of the disease. Herpes on the lips is 
almost characteristic of pneumococcus infection. 

The organism is present in the blood, but several cultures may be 
required before it can be made to grow in the test tube. The blood 
count shows a marked leukocytosis with great increase in the polynuclear 
leukocytes. The highest blood counts recorded in the laboratory of the 
Mercy Hospital, Baltimore, are from cases of pneumococcus peritonitis. 

In one of these the total leukocytes were 53,600 with 98 per cent. of 
polyneuclears. The diagnostic puncture, recommended by Denzer, might 
be. of ,value in the diagnosis of the disease and in securing a specimen 
for the identification of the type of organism present. 

. Pneumococeus peritonitis should be treated. by medigal methods until 
the process becomes localized. The walled-off abscess should be drained. 
In the diffuse form the use of antipneumococcus serum may add to the 
probability of cure. If the group one type of organism is known to be 
the one involved the serum should always be used. In the absence of 
facilities for identifying the type of organism in the diffuse cases it is 
reasonable to administer the serum in the hope that the infection is of 
the type to be benefitted. The possibility of a serum reaction is the only 
risk and may be disregarded. The serum has been used in only a few 
cases and in these it has not been of any appreciable benefit. 

Tuberculous Peritonitis.—Infection by the tubercle bacillus may cause 
one of a number of pathological changes in the peritoneal cavity. The 
variations depend on the quantity of infectious material imtroduced; 
the position of the primary focus; the a virulenee of the bacilli 
and the resistanee of the patient. 

_ Many classifications have been made dependi ing on variations in the 
pathological process and the clinical course of the disease. Like tuber- 
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culosis elsewhere the peritoneal disease is versatile in its manifestations 
and a maze of groupings exist. 

The essential lesion, the tubercule is the same in all locations. The 
tubercule may undergo caseation, or fibrosis; may remain discreet or 
become confluent; may be surrounded by various degrees of inflam- 
matory reaction; and may grow on the surface of the endothelium, or in 
the subserous layer. In its growth the process may be associated with 
an exudate, with the production of adhesions, or with ulceration. 

Practically three pathological varieties may be described: (1) Ascitic, 
(2) adhesive and (3) ulcerative. 

The infection of the peritoneum may be hematogenous, or it may 
come from a focus in the cavity. The common primary foci within the 
abdomen are the Fallopian tubes, the ileocecal region of the intestine, 
mesenteric and retroperitoneal lymph glands. Genital tuberculosis in 
men may lead to peritonitis by extention from the vas, seminal vesicle 
or prostate. The route by which the bacilli travel to reach the peritoneum 
is not always clear. 

Local irritation may localize the disease, as for example, in the case 
of tuberculosis of a hernial sac. Trauma to the abdominal wall seems 
to have set up the peritonitis in certain persons already infected with 
tuberculosis. A patient having a primary focus of tuberculosis may 
develop peritonitis after some other disease. This sequence has been 
noted especially after exanthematous fevers and cirrhosis of the liver. 

The distribution of the tubercules shows the influence of gravity and 
of the peritoneal currents. They are most prominent in the pelvis and 
in the region of the diaphragm. The omentum is frequently invaded, 
and helps in the localization of tubercules on the peritoneum of the 
anterior abdominal wall. 

Both the human and the bovine tubercle bacilli are capable of pro- 
ducing peritonitis in human beings. The bovine bacillus forms a pedun- 
culated nodule which hangs from the peritoneal surface by a slender 
tubular pedicle. The pedicle may become closed and constricted until 
finally the nodule separatese and forms a free body in the peritoneum, 
similar to the rice bodies in joints and tendon sheaths. 

Tue Ascitic Form.—Some exudate is found at some stage of the proc- 
ess in all forms of tuberculous peritonitis. The character of the fluid varies. 
In an acute invasion it may be bloody. A fibrinous exudate precedes 
the formation of bands in the adhesive type. The quantity of fluid pres- 
ent varies from a few ounces to several quarts. The fluid may be free 
in the peritoneal cavity, or be sacculated by adhesions. Small cystic 
tumors may be formed on the wall of the intestine in the region of a 
tubercular ulcer. These are tuberculous cysts and must not be confused 
with the sacculated or encysted exudates mentioned above, In the 
ascitic type the fluid is.thin, straw colored and seldom coagulates spon- 
taneously. The tubercules appear to be largely on the endothelial 
surface. 

Tue Apiesive Form.—In this type the infection is ae aeenty wise 
subperitoneal and the progress of the disease is accompanied by a 
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fibrinous exudate which agglutinates adjacent organs and becoming 
organized binds them together with dense adhesions. The formation of 
adhesions is a reactive phenomenon. If the tubercules heal, the adhesions 
loosen and gradually are absorbed. Loose and fibrous adhesions i in which 
only a few eucapsulated tubercules are found, indicate a vigorous re- 
sistance on the part of the patient. 

A. vigorous subperitoneal reaction in the region of the primary focus 
may produce a tumor-like mass of fibrous granulation tissue. In the 
ileocecal region and along the colon the mass may become large and s0 
indurated that it appears to be carcinomatous. The omentum, when 
involved, may thicken and roll up to form a tumor-like mass in the 
upper abdomen. 

Tue ULcerative Typr.—aAs the intestinal wall becomes thinned by a 
tubercular ulcer, adhesions form about the area. When the ulcer per- 
forates a localized abscess forms in the mass of adhesions, or adjoining 
coils become united by a fistula. Clinically there is an acute form which 
is relatively rare, and a subacute and chronic type of the disease. 

Acurt TusrercuLous Perrronitis.—At the onset the symptoms may 
be predominantly abdominal, or they may be the systemic evidences of 
acute infection. In the abdominal cases pain, vomiting, and distention 
with fever and rapid pulse make the onset diffieult to distinguish from 
that of acute perforative peritonitis. As a rule there is less muscle 
spasm and tenderness in the tuberculous disease. The pulse rate does 
not show the continwous increase characteristic of septic peritonitis, The 
blood pressure is low. 

Leukopenia rather than leukocytosis is the rule in tuberculous peri- 
tonitis. In those cases which show a leukocytosis the increase in the 
small mononuclears usually is more prominent than that in the polynu- 
clear white cells. 

The cases showing systemic symptoms begin with chill, fever and 
headache, usually accompanied by more or less abdominal distention and 
colicky pain. Confusion with typhoid fever is common. Recovery of 
the organism from the blood culture will identify the early stage of 
typhoid fever, while a positive Widal agglutination reaction is charac- 
teristic of the latter stage of this disease. Negative blood cultures or 
negative Widal reactions do not necessarily prove the absence of typhoid 
fever. Recovery of the typhoid bacillus from the feces makes the diag- 
nosis of typhoid fever positive. 

An exudate occurs early. In the ascitic form the sudden develop- 
ment of fluid in the abdomen is quite characteristic. In children a sud- 
denly developed ascites practically always is due to tuberculosis peri- 
tonitis. Bladder symptoms may occur early in the disease. Some 
gastro-intestinal symptoms are present as a result of adhesions or stiffen- 
ing produced by a deposit of tuberele on the intestine. Evidence of 
tuberculosis elsewhere in the body: gives a clue to the cause of the 
abdominal disease. 

SUBACUTE AND CHronic TusBERCULOUS PrriTonrtis.—These forms are 
much more common than the acute variety. The early symptoms are 


832 SPECIFIC VARIETIES OF PERITONITIS 


indefinite and the development of the disease is insiduous. As a rule the 
first symptoms are those of gastro-intestinal disturbance. Irregular, 
mild attacks of colic with constipation or diarrhoea, and a soreness of the 
abdomen are the usual symptoms. Irritability of the bladder is com- 
mon. As the disease develops the patient becomes anemic and loses weight 
and strength. The pulse becomes rapid and the blood pressure falls, A 
slight evening rise of temperature is always suggestive. 

The abdominal symptoms vary with the pathological process. Quite 
early there will be areas of tenderness with slight muscle spasm and 
rigidity in the location of peritoneal involvement. These signs are never 
intense, but are notable and persistent. Later on, signs of one or the 
other pathological forms will predominate. 


In the ascitic form the effusion generally becomes noticeable a few 
weeks after the onset, but may be insignificant in quantity for months. 
When the fluid is free in the cavity, the association of an evening rise of 
temperature and some intestinal disturbance will make the diagnosis. 
The simultaneous presence of effusion in the peritoneum and in the 
pleura is almost certain evidenee of tuberculous disease. 

“When the effusion is saceulated, it may lead to confusion with other 
cystic swellings of the abdomen. The most frequent of these is ovarian 
cyst. <As the tuberculous peritonitis so often begins with tuberculous 
salpingitis, sacculation of the exudate about the primary peritoneal 
focus gives these collections of fluid similar anatomical relations. They 
are differentiated by study of the systemic effect of the tuberculosis. 

In the adhesive types rounded or flat masses develop, which consist 
of agglutinated areas of intestine and other abdominal viscera. The 
intestines are more or less distended, the abdomen is swollen and tym- 
panitic, and there is widespread tenderness and resistance. The nodules 
may resemble any of the abdominal tumors, and when a considerable area 
of large intestine is involved, are likely to be confused with cancer. . The 
tubercular nodules are always more fixed than tumors of the same size. 
The systemic evidences of infection are more prominent in tuberculosis 
than in the case of tumors. 

In the ulcerative form, the mass of adherent intestines, containing 
within itself areas of caseation and ulceration, becomes adherent to the 
parietal peritoneum and forms a tender tumor. At the same time the 
involved intestiné becomes spastic or occluded and signs of obstruction 
become apparent. Diarrhea is caused by the intestinal ulcers and may 
be severe and constant, or alternate with constipation and distention. 
Fever of the hectie type is common. Perforation of an ulcer into che 
adherent mass sets up secondary infection and an acute abscess results. 
This abscess may reach the skin surface and open spontaneously, or it 
may rupture into the general peritoneal cavity. 

When such abscesses involve the liver or spleen, symptoms pointing 
to these organs will develop.. After these abscesses have opened on the 
skin surface, a fecal fistula forms and is likely to be persistent. Spon- 
taneous opening of the abscess is likely to occur in the umbilical region. 
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A fecal fistula near the umbillicus is almost certain evidence of the 
presence of tuberculous peritonitis. 

The chronic form of tuberculous peritonitis may resemble almost any 
chronic intra-abdominal lesion. It is differentiated from confusing lesions 
by the general symptoms of chronic tuberculosis, that is, fevcr, weakness 
and loss of weight. A general and local reaction to hypodermic injection 
of a diagnostic dose of tuberculin may become necessary for the absolute 
identification of the disease. Diagnostic puncture and study of the peri- 
toneal exudate may be done, but the procedure is not free from danger. 
Perforation of an adherent loop of bowel is possible and is likely to cause 
a feea) fistula. 

Treatment.—Rest, good food and the general hygienic management 
of tuberculosis are required in the treatment of the peritoneal type, as 
well as in any other form of the disease. It is seldom that all the foci 
present are contained within the abdomen. 

Heliotherapy and x-ray are especially valuable in tuberculous peri- 
tonitis. Tuberculin is useful wifh patients who have slight fever. As 
with all other methods of treatment of tuberculosis, the best results are 
obtained when the patient is in a well-conducted sanitarium. 

Oxygen inflation of the peritoneal cavity has given some excellent 
results. The puncture must be made with care and any ascitic fluid 
drawn off before the gas is injected. Repeated inflations may be em- 
ployed. 

Surgical operation is indicated in the early stage of the disease in 
those cases where it is possible to remove the primary focus. The 
results of early intervention are brilliant in the cases of peritonitis 
developing as an acute or subacute process from tuberculous Fallopian 
tubes. When the primary focus can not be recognized, operation should 
be delayed, and become an incident in the general management of the 
patient. 

The good effect of laparotomy when the focus cannot be removed 
seems to depend upon a reactive hyperemia of the peritoneum. The 
best results have followed operation in the ascitic form of the disease 
although some improvement has been noted in the adhesive type. 

The ulcerative type of the disease will require operation for the 
drainage of localized abscesses. Whenever the abdomen is opened in 
tuberculous peritonitis, great care is required in the handling of the 
intestines, especially in separating adhesions. Damage to the bowel 
will produce a fecal fistula which will resist healing for a long time, and 
often become permanent. The presence of a fistula interferes with the 
general nutrition and in this way diminishes the patient’s chances for 
recovery. 

Acute intestinal obstruction may complicate either the adhesive or 
ulcerative variety. This is an especially serious complication. Prompt 
operation may make it possible to separate the obstructing bands without 
damage to the intestinal wall. Later, a short circuiting operation around 
the adherent obstructed loops may be the expedient procedure. In late 
cases an enterostomy becomes a desperate necessity. 
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Operation for tuberculous peritonitis should not be done in the pres- 
ence of active tuberculosis elsewhere in the body. It should not be done 
where there is continuous high temperature. Asa result of all operations 
there is a general reaction like that following an injection of tuberculin, 
in which the rapid rise in temperature may become alarming. It must be 
borne in mind that, except in those cases where the primary focus can be 
removed, operation in tuberculous peritonitis may be followed by an 
acute miliary development which will prove rapidly fatal. 


; CHRONIC PERITONITIS 

Chronic peritonitis may be localized or diffuse. In some instances the 
underlying cause may be found, or its nature conjectured from the 
position and character of the pathological picture. In many cases, es- 
pecially in the diffuse form, the cause of the disease cannot be determined. 
Chronic tuberculous processes in which fibrosis has replaced the tuber- 
cles may explain some cases. Syphilis is the cause of some others. 
Leutic peritonitis may be local about a gumma or diffuse. 

Actinomycosis of the peritoneum may follow perforation of a nodule 
from the intestine or one of the other abdominal viscera. W. 8S. Gardner 
of Baltimore has reported a case of actinomycosis of the ovary. The peri- 
toneal masses soften and form chronic abscesses, ulcers or sinuses. The 
pus contains sulphur yellow granules made up of masses of the ray fungus. 
These granules in the pus are characteristic of actinomycotic infection. 

Chronic peritonitis may follow a traumatism of the abdominal wall. 
Foreign bodies, whether introduced through a wound in the wall or by 
perforation from the intestine, may set up a chronic reaction. Repeated 
tappings of an acites can be the cause by producinig an inflammatory 
reaction possibly by a mild infection. Severe anemias may produce the 
disease. 

Two types are noted. In one, inflammatory adhesions of varying ex- 
tent and density mark the process; in the other, an ascitic exudate is 
the prominent characteristic. The ascitic variety is associated with the 
formation of more or less inflammatory connective tissue and in some 
cases the exudate seems to follow interference with the intraperitoneal 
circulation by this inflammatory tissue. 

Localized chronic adhesive peritonitis is a familiar condition which 
occurs at the site of a gradual perforation into the cavity or in the 
region of a previous acute circumscribed peritonitis. The adhesions may 
be extremely dense, binding loops of bowel and other viscera into firm 
masses which may be attached to the parietal peritoneum. On the other 
hand the adhesions may take the form of web-like veils in various por- 
tions of the abdomen. Some of these bands are believed to be of con- 
genital origin. 

The character of adhesions seéms to vary with the cause of the peri- 
tonitis and with the individual type of resistence. With the same etiolo- 
gical factor one individual may develop a few web-like adhesions which 
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cause no symptoms; while another develops firm bands which give rise 
to all manner of disturbance. It seems reasonable to presume that the 
tendency to form adhesions after injury to the peritoneum is of the 
same nature as is the tendency to form keloid after injury to the skin. 
Patients who have a visceroptosis seem especially prone to develop ad- 
hesions after laparotomy. 

The diffuse type is rare and is often associated with chronic inflam- 
mation of the pleura and pericardium. The association of inflammation 
of these three serous sacs is known as chronic multiple serositis. There 
is some discussion regarding the original seat of the disease. The perito- 
nitis may be secondary to the heart lesion or the causative agent may 
occur primarily in the peritoneum and extend through the diaphragm to 
the thoracic sacs. 

A slowly developing ascites is the usual course of the disease. As a 
rule the fluid is free, but it may be sacculated. The peritoneum be- 
comes thickened and very white. The liver, spleen and the intestines may 
be encased by a thick membrane. Kelly named this condition iced liver. 
When the membrane is cut through the normal appearing liver is dis- 
covered beneath it. 


Miles Porter and Welch report a remarkable case of chronic perito- 
nitis in which the membrane pleated up the intestine like an accordeon 
and produced a fatal obstruction. In some cases the omentum becomes 
rolled up into a rounded mass extending across the upper abdomen. The 
mesentery may become infiltrated and shortened, so that the intestines 
are held close to the vertebral column and become completely submerged 
in the exudate. 

Symptomatology.—The symptoms of chronis peritonitis vary to a 
great degree. Adhesions may exist without any symptoms, or they may 
give rise to pain, to obstructive symptoms, or to reflex disturbances 
within the abdomen. As a rule the viscero-parietal adhesions are the 
painful ones. Masses of adherent viscera may resemble any of the 
benign or malignant tumors. The abdominal wall often feels doughy 
over the inflammatory masses. When there is a sacculated exudate it may 
be mistaken for an ovarian cyst; a pancreatic cyst, or a hydronephrosis. 

The true cysts are regular in outline, while the sacculated exudates 
are likely to be nodular. The tumor of hydroneprosis is intermittent in 
its size. Pyelography will make the identification of the kidney swelling 
certain. 


The general symptoms of chronic peritonitis are a dull feeling of heavi- 
ness in the abdomen, associated with ascites, and occasionally the presence 
of the inflammatory masses. In the diaphragmatic cases there may be 
pain and tenderness in the lower part of the thorax. The ascites will 
cause a general dullness on percussion of the abdomen when the intes- 
tines are held against the vertebre by a shortened mesentery. 

The urine may show the changes of granular nephritis. Edema of the 
lower extremities does not occur until the disease has been present a 
long timé. The disease may occur at any age and seems evenly dis- 
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tributed between the sexes. A number of cases have occurred in chil- 
dren, but most of those reported have been in persons of middle life. 

Acute or chronie intestinal obstruction is the most serious compli- 
cation of chronic peritonitis. The treatment of the peritonitis will often 
be that of the obstruction. Division of bands and the covering of raw 
surfaces by peritoneum, short circuiting operations around the adherent 
masses and similar procedures may be required. 

Treatment.—When there is a possibility of removing the cause of the 
peritonitis, for example by closing a chronic perforation, by excising an 
inflamed area, or by removing a foreign body, operation is indicated. 
Laparatomy for division of adhesions should be done after judicious eon- 
sideration. Unless there are definite symptoms of obstruction viscero- 
visceral adhesions are not likely to be doing harm. The part of ad- 
hesions in producing pain must be decided after careful study of the 
character and distribution of the pain and the probable seat of the ad- 
hesions. Much damage has been done by ill-conceived or Unneceary 
operations for the relief of adhesions. 

In chronic diffuse peritonitis with ascites operation is seldom in- 
dicated. The fluid should be removed as often as is necessary for the 
comfort of the patient. When the underlying cause is known this 
should be treated. For example, luetic cases should receive vigorous 
anti-luetic medication. 

Actinomycosis is treated by intermittent administration of iodid of 
potash and with copper salts locally applied. 

In some cases chronic peritonitis has been found when the abdomen 
was opened for some other lesion. Many of these patients have recovered 
from all symptoms after the operation. It may be that the unknown or 
unrecognized cause of the chronic peritonitis was removed at the oper- 
ation. 

Carcinomatous Peritonitis—This resembles the tuberculous variety. 
The disease practically always follows cancer of one of the intra- 
abdominal viscera. The rare colloid carcinoma will be discussed with 
the tumors of the peritoneum. 

The reaction of the peritoneum to secondary carcinosis usually is as- 
sociated with an exudate of blood-stained fluid. The cancer metastases 
form nodular masses in the omentum, and on the parietal and visceral 
layers. The parietal masses may infiltrate the abdominal wall in the 
region of the umbillicus. Metastatic enlargement of the glands in the 
left supraclavicular triangle may give the clue to the cancerous nature 
of the disease. The inguinal glands may also be involved. Careful 
examination should be made of the stomach, the pancreas, the colon, 
the rectum and of the ovaries. These organs are the common primary 
seats of intra-abdominal cancer. The genera) clinical picture is that of 
emaciation and cachexia with ascites. 

Carcinomatous peritonitis is evidence of dissemination of cancer. The 
outlook for the patient therefore is practically hopeless. The relative 
malignancy of different forms varies within wide limits. In some cases 


CARCINOMATOUS PERITONITIS 837 


of peritonitis secondary to malignant papillomatous cyst of the ovary the 
patients have lived many years. 

W. J. Mayo (1. ¢.) reports a case of chronic peritonitis operated on 
two years after a papillomatous cyst had been punctured. At the sec- 
‘ond operation the sclerosed peritoneum was free from metastases. The 
cyst and a large collection of ascitic fluid were removed. 
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Tumors of the peritoneum may be either solid or cystic in their 
structure and benign or malignant in their characteristics. They may 
grow on the endothelial surface, but are more common in the subserous 
layer. 

Benign tumors are relatively rare. The solid tumors are most often 
lipomas of the subserous layer, originating in the retroperitoneal space 
below the level of the renal vessels. Subserous lipomas may occur in the 
gastro-intestinal tract. These tumors may be globular or nodular, pe- 
dunculated or sessile. Like all the retroperitoneal growths, which usu- 
ally contain more than one type of tissue, the lipoma almost always con- 
sists of a considerable quantity of myxomatous material as well as fat. 
The myxolipoma differs from the pure fatty tumor in containing ele- 
ment of malignancy. Other fatty tumors contain a greater or less quan- 
tity of fibrous tissue within their capsule. 

The nodular tumors may extend in many directions, some of the 
lobules may involve a great vessel or an important viscus in their growth 
by surrounding it, or by adhesions. 

The peduculated tumors may be moved about by peristaltic action. 
In this way the pedicle is stretched and the tumor acquires a wide range 
of motility. In some cases the pedicle becomes thin and is broken off, 
the tumor then wandering about the peritoneal cavity until it finds a 
secondary attachment. Dr. John Thorkelson, some time Professor of 
Anatomy at the College of Physicians and Surgeons, Baltimore, found 
one of these wandering tumors free in the peritoneal eavity of a cadaver. 
The mass was ovoid, about two and one-half inches in the one diameter, 
encapsulated, and histologically it was fibrolipoma. 

Properitoneal lipomas develop in the region of the hernial rings and 
about the vessels which penetrate the linea alba. As a result of muscular 
action in their vicinity these fatty tumors are thrust forward so that they 
make traction on the peritoneum. As a result, a process of parietal peri- 
toneum may be pulled forward to make a hernial sac. This is especially 
true in the epigastric region, where small hernias of this type are fairly 
common and produce varied gastro-intestinal symptoms. 

The cystic tumors may be the result of embryonal inclusions, for ex- 
ample, the dermoid cysts; or they may be inclusion cysts of later origin, 
for example, the cysts about encapsulated foreign bodies. Other cysts are 
formed by degeneration processes in solid tumors or organs. Finally, 
there are hydatid cysts of the peritoneum, some of which seem to be 
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primary in the serosa, while others are the result of rupture of a hydatid 
cyst of the liver. | 

Enterocysts are derived from some abnormality i in the development of 
the intestine. They are almost always found in relation to the omphalo- 
mesenteric duct or Meckel’s diverticulum. These cysts are distinguished 
from intestinal diverticula by the fact that they do not communicate with 
the lumen of the bowel. 

Malignant tumors of the peritoneum are more common than the 
benign ones. They are of two kinds: 

(1) Epiblastic, which are secondary growths on the peritoneum. 

(2) Mesoblastic, which are less common, and may be either primary 
or secondary. 

The epithelial tumors reach the peritoneum by direct extension from 
cancer of an abdominal organ, most often the stomach, or the ovary; by 
lymphatic extension, principally through the mesenteric or postperi- 
toneal glands; or by way of the blood stream. The peritoneal growth 
may consist of the very soft, gelatinous fungus masses of colloid cancer; 
thé smaller and harder nodules of medullary carcinoma; the medallion 
like hard plaques of schirrus; or the widespread seed-like granules of 
miliary carcinomatosis. 

The mesodermic tumors of the peritoneum are: 

(1) Endothelioma, which arises either from the cells of the serosa, Or 
from those of the lymphatics. In appearance and distribution these 
tumors resemble cancer of the peritoneum. 

(2) Sarcoma are usually large solid tumors which are likely to 
undergo cystic degeneration. 

(3) Lymphadenoma most often involving the retroperitoneal lymph 
glands. 

The clinical symptoms vary with the nature and extent, as well as 
with the position of the peritoneal tumors. The general symptoms are 
those of change in health with abdominal pain which may be slight or 
severe. Alternating diarrhea and constipation is common. A peritoneal 
exudate with the presence of irregular masses in the abdomen makes the 
diagnosis almost certain. The masses are larger than those found in 
tuberculous peritonitis. Tumors of the peritoneum are most common in 
adults while nodular tuberculosis is more common in children. The 
ascites may be a prominent symptom and require tapping. Recovery 
of a hemorrhagic exudate, or one containing endothelial cells and lympho- 
cytes, indicates the presence of tumor. 

Pressure of the tumor on the great vessels interferes with the return 
circulation and produces edema of the legs and scrotum. The colon is 
carried on the summit of the retroperitoneal ‘tumors towards ‘the middle 
of the body. Its position and relation may be recognized by inflation of 
the bowel, or by x-ray pictures. 

Intestinal obstruction is a common domplicnton: and the, symptoms of 
obstruction may be the first indication of the presence of the tumor. 
In other cases the existence of the tumor may be discovered at the opete: 
tion for the relief of the obstruction. | 
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Pseudomyzoma is a condition in which the peritoneal cavity contains 
an encysted or free collection of ceHoid exudate which may be mucilag- 
enous or gelatinous in consistency. The condition is caused by the rup- 
ture of a colloid growth of either the ovary or the appendix. The course 
of the disease may be rapidly fatal, or the patient may recover after re- 
moval of the primary focus and part of the exudate. Apparently some 
patients have recovered spontaneously. These variations in clinical 
course indicate variations in malignancy of the primary foci. 

The symptoms are the general ones of peritoneal tumor, with some 
local signs of tumor in the region of the primary focus. 

Treatment.—Laparotomy should be done as soon as the presence of 
the tumor is suspected. Many of the benign tumors can be removed with 
ease. Others may present difficulties on account of adhesions and ex- 
tensions into inaccessible localities. The malignant tumors almost always 
are hopeless. Pseudomyxoma should be treated by removal of the primary 
focus and as much of the exudate as can be scooped out easily by the 
hand, without making any attempt to get rid of all the colloid material. 
The abdomen should not be drained. 


BIBLIOGRAPHY 


Barnagp, H. L. Surgical aspects of subphrenie abscess. Brit. Med. Jour., 1908, 
i, 371. 

Bartiert, W. Aftertreatment of surgical patients. C. V. Mosby Co., St. Louis, 1920. 

Boiron, C. Absorption from the peritoneal cavity. Jour. Path. and Bact., 1921, 
xxiv, 429. 

Craitz, G. W. Treatment of peritonitis. Jour. Amer. Med. Assoc., 1919, Ixxili, 
1655. Blood-pressure in surgery. J. B. Lippincott, Philadelphia, 1903. 

Outten, T. 8. Bluish discoloration of the umbilicus in the diagnosis of ruptured 
extrauterine pregnancy. Quoted by Novak, Jour. Amer. Med. Assoc., Ixxviii, 
643, The umbilicus and its diseases. Philadelphia, 1916, W. B. Saunders. 

CunNINGHAM, R. 8. Studies on absorption from serious cavities; effect of dextrose 
upon peritoneal mesothelium. Amer. Jour. Physiol., 1916, xi, 75. 

DaNby, W. F., anD Rowntrex, L. G. Peritoneal and pleural absorption with refer- 
ence to postural treatment. Annals of Surgery, 1914, lix, 587. 

Denzzr, B. 8. Diagnosis of peritonitis and peritoneal. transudates in infants by 
ae of abdominal puncture with capillary tube. Amer. Jour. Med. Sci., 1922, 
elxiii, 237. 

Frencu. Index of differential diagnosis. 3rd Edition, 1922, Wm. Wood & Co., 
New York. 

Hzrrzumr, A. E. The peritoneum. C. V. Mosby Co., St. Louis, 1919. 

KANAVEL, A. B. Continual stomach lavage and continuous hypodermoclysis in peri- 
tonitis, persistent vomiting with dehydration, and dilated stomach. BSurg., 
Gynec, and Obstet., 1916, xxiii, 483. 

Keutiy, A. O. J. Multiple serositis. The association of chronic obliterative peri- 
carditis with ascites with particular reference to ‘‘pericarditis pseudocirrhosis 
of the liver’’ of Pick and the ‘‘iced liver.’’ Amer. Jour. Med. Agsoc., 1903, 

_ exxv, 116,00 

Lone, J. W. Enterostomy, a perfected technic. Jour. Amer. Med. Assoc., 1917, 
xxviii, 833. 

MacCaLtum, W. G. Absorption of granular materiala from peritoneum. Johns 
Hopk. Hosp. Bull., 1902, xiii, 105. . 

Mayo, W. J. Too late and too early. Surg., Gynee. and Obstet., 1922, xxxiv, 278. 
Chronic multiple serositis. Annals of Surgery, 1922, Ixxvi, 432. 

sa tags o Sulphate of sparteine in surgical practice. Amer. Jour. Surg., 1907, 
xxi, 50. 


840 BIBLIOGRAPHY 


OcusNer, A. J. Rice bodies in tuberculous peritonitis. Year Book General Surgery, 
Chicago, 1921, Year Book Publishers.’ 

Ouiver, T. Lead poisoning. Allbutt’s System of Medicine, Vol. IT, The Macmillan 
Co., London, 1037. 

Porter, M. F. Chronic peritonitis with complete obstruction. Jour. Amer. Med. 
Assoec., 1908, li, 719. 

RasHBROOK, H. M., anp Carter, F. W. A case of hypoadremia. Lancet, 1918, ii, 240. 

Ray, H. M. Pedunculated tuberculosis of the peritoneum: perlsucht: extreme in- 
frequency of the condition in human; report of case with discussion of bovine 
infection. Amer. Jour, Med. Sei., 1921, elxii, 237. 

RUBIN, - a The functions of the great omentum. Surg., Gynec. and Obstet., 1911, 
xii, ‘ 

Ruuraw, J. Actinomycosis in man, with special reference to the cages which have 
been observed in Ameriea. Annals of Surgery, 1899, xxx, 417. 

Srum, A. Oxygen inflations of peritoneal cavity in tuberculous exudative peritonitis. 
Jour, Amer. Med. Assoc., 1922, lxxviii, 718. 

Syms, P, Pneumococcus peritonitis. Annals of Surgery, 1918, Ixvii, 263. 


CHAPTER XXXV 


ASCITES, DISEASES OF THE OMENTUM AND MESENTERY 
By A. W. Cattoway, M.D. 


Ascites, p. 841 :—Definition, p. 841; Physiology, p. 841; Etiology, 
p. 842; Symptomatology, p. 842; Diagnosis, p. 843; Treat- 
ment, p. 845; Prognosis, p. 846. 

Diseases of the omentum, p. 847:—Omentitis, p. 847; Tubercu- 
losis of omentum, p. 847; Carcinoma of omentum, p. 847. 

Diseases of the mesentery, p. 847. 

Bibliography, p. 848. 


ASCITES 


Definition. Ascites has been variously defined by different authors. 
According to the older definition ascites is a collection of serous fluid in 
the peritoneal -avity while more recently and correctly it has been called 
an aecumulation of fluid freely movable in the peritoneal sac. Ascites in 
Greek was known as the ‘‘wine skin’’ disease, owing to the appearance 
of the abdomen simulating a tight wine-skin. The assumption was that 
a wine-skin contained either a clear or yellow fluid, and the distention of 
the abdomen with fluid marked the resemblance. While it is true that 
m st of the fluid accumulated in the peritoneal sac comes about slowly 
producing the appearance of a distended wine-skin, there are at least two 
conditions, hemoperitoneum and choleperitoneum, which develop very 
rapidly, and even though they are the accumulation of free fluid in the 
peritoneal cavity, they probably do not conform with what was meant 
by the word ascites. Therefore there appears to be no reason why ascites 
cannot. be clinically studied as an accumulation of fluid in the peritoneal 
cavity. 

From a clinical standpoint it is necessary to make a study of all of 
the fluids which may be found in the peritoneal cavity, and the etiology 
of the accumulation of these fluids. 

Physiology.—It might be well t:. review the physiology of this inter- 
esting sac, and make a few observations. The extent of the surface of the 
peritoneum is about the same as that of the external surface of the body. 
Several investigators attempted to show that certain stomata lead di- 
rectly into the serous and subserous lymph spaces, thereby establishing 
communication between the peritoneal cavity and lymphatic system ; how- 
ever, more recent writers do not hold that opinion. The important 
lymphatie trunks draining the peritoneal cavity are those leading into 
the anterior mediastinum. Oppel suggested that the lymph stream from 
the peritoneal eavity is chiefly by the great omentum. There probably 
are secondary outlets. A smal] quantity of serous fluid is always present 
in the peritoneal cavity, and constantly interchanges between the two 
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layers of the peritoneum, the absorption being partly from the lymph 
vessels and partly directly by the blood stream. In other words it is both 
a vital and a physical process. Various factors influence the rapidity 
with. which fluid is absorbed; first, the pressure exerted by the abdom- 
inal muscles, especially the rhythmical action of the diaphragm; and, 
second, the peristalsis of the intestine. 

Ascites in patients with cirrhosis is due to a number of factors, but 
a mechanical stasis with toxemia affords the most satisfactory explanation. 
Re-absorption is retarded by venous engorgement when the tension and 
pressure is increased. Clinically it does seem that rapid peristalsis pro- 
motes absorption, and unless transudation from the peritoneum runs 
parallel with absorption there must be an accumulation of fluid. In 
normal conditions this is carefully regulated. Pathologically there is a 
lack of balance of these factors, relative increase in transudation or rela- 
tive diminution of absorption resulting in an accumulation of fluid. 

Etiology.—The conditions causing fluid in the peritoneal] sac, arranged 
in order of frequency are as follows: (a) Cardiac weakness impairing the 
myocardium; (6) renal diseases impairing the kidney function; (c) he- 
patic cirrhosis; (d) peritoneal tuberculosis; (¢) intestinal obstruction ; 
(f) abdominal tumors (both malignant and benign); (g) abdominal can- 
cer in various localities; (h) uterine fibromyoma; (7) peritoneal carcino- 
sis; (7) pericardial adhesions; (k) hepatic carcinoma; (1) pernicious 
anemia; (m) leukemia; (n) mesenteric thrombosis; (¢) abdominal lym- 
phorrhea; (p) viceral syphilis; (q) caval and portal thrombosis; (r) large 
pleural effusion; (s) tumors of the abdomen, and pressure on the vena 
eava or portal vein; (¢) tumors of the kidney, sarcoma, hypernephroma 
and hydronephrosis; (wu) perisplenitis; (v) periphepatitis; (w) peri- 
toneal adhesions, binding the portal vein as it enters the liver; (z) 
ankylostomiasis; and (y) echinococcus. 

The most exhaustive etiological study has been made by Cabot, from a 
clinical report of 3,074 cases, and a report of autopsy of 224 cases. These 
reports show that heart and kidney disease, abdominal neoplasm, cir- 
rhosis of the liver and tuberculous peritonitis caused about 88 per cent. 
of all ascites. He mentions eclampsia as a causative factor or related in 
three cases. Of unusual interest was the high percentage of ascites in 
ovarian cysts and tumors, as well as the large number found in intestinal 
obstruction. 

Symptomatology.— Whether the fluid is of rapid or slow accumulation 
its rate has a very close association with the etiological factors, as shown 
by Cabot. In a study of 50 cases the rate of fluid accumulation per day 
was: Cardiac weakness, 36 to 54 oz.; cirrhosis of the liver, 20 oz.; 
chronic nephritis, 13 oz.; solid tumors of ovary, 12 oz.; neoplasm of the 
abdominal organs and: glands, 11 oz.; adherent pericardium. (before 
cardiolysis).11 oz.; adherent pericardium (after cardiolysie), 2 02.; 
uterine fibroid, 8 to’ 11: oz. ;: tuberculous peritonitis, d to 6 oz. 

' The abdomen is flied -with a fluid causing what may be called a pain- 
less distention and gives a dull sound on percussion, especially in the 
flanks. The dulness is movable, which is proven by the changing of the 
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line ef dulness as the patient occupies different positions. Inspection 
shows the abdomen distended with a smooth and shining surface, the base 
of the thorax is broadened, the navel more or less obliterated and the 
superficial veins enlarged. By palpation there is found a fluctuate, 
painless swelling of the abdomen with increased resistance in the flanks. 
The fluid can usually, but not always, be drawn off by aspiration. In 
cachexia and hydremia the fluid is slightly colored and of a milky ap- 
pearance, clots slowly, specific gravity 1005 to 1015, and contains no cells. 
The specific gravity is usually lower than 1020 in chronic passive con- 
gestions and may contain 35 grams per litre of proteid. In carcinoma 
the fluid is turbid with cells, at times sanguineous and at other of a dirty 
greyish appearance, has a high specific gravity and coagulates spon- 
taneously. The inflammatory fluid is straw or lemon yellow color, co- 
agulates spontaneously, proteids 30 grams to the litre and specific gravity 
1030 or above. It is possible in ascitic fluid to determine urea, uric acid, 
allantoin, zanthin, cholesterin and sugar. It has been the author’s 
routine in recent years to x-ray the abdomen, employing a Bucky dia- 
phragm, and he feels that if carefully studied the outlines of the peri- 
toneal sac when it contains fluid, at least in many cases, may be observed. 
The central portion of the sac appears dense and the edges denser, and 
it is quite often semi-symmetrical, and while it is of no negative value 
it has confirmed cases in which fluid was determined by the ordinary 
physical signs. It would be fortunate indeed if the pregence of fluid could 
be determined early. There must be many cases with even moderate 
amounts of fluid which escape the ordinary examination. In every case 
of edema of the feet and ankles the abdomen should be carefully ex- 
amined. 


Diagnosis.—The diagnosis must depend upon the history, painstaking 
physical exammation, a cytologic examination of the fluid, and lastly 
an x-ray plate of the abdomen, (a Bucky diaphragm should always be 
used ). 

The diagnosis of fluid in the peritoneal cavity has been considered 
comparatively easy, the etiology less so, and yet reasonably plain. Rol- 
leston has said, ‘‘The diagnosis of cirrhosis is a most difficult one.’’ It 
is the early diagnosis we strive for and the most difficult to obtain, and 
like most diagnoses the late ones are apparent and comparatively easy to 
make. In the larger majority of cases the fluid in the peritoneal sac is 
serous and may be called the true ascites. The causes are usually’ mechan- 
ical, or a mildly inflammatory peritoneum. A dense exudate is found espe- 
cially in cases of carcinoma or tuberculosis, while a sanguineous exudate 1 is 
by no means rare. A purulent fluid usually follows superadded peritoni- 
tis, while a chylous arises from a rupture of the thoracic duct, or some 
obstructive pathology to the passage of chyle through the lyniph’ into'the 
receptaculum ‘echyli. : Anders states ‘that ‘of 128 cases of milky ‘ascites 
many were chylous. ’ The latter is due to the presence of epithelial cells, 
Inicroscopic fat and degenerative pigment. Reviewing the etiology and 
the various pathological conditions under which fluid may accumulate in 
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the peritoneum, we are atruck in many instances by the lack of constancy 
in the varieties of fluid with a corresponding variety of pathology. | 

Differential Diagnosis—Ovarian Cyst.—The enlargement is at first 
unilateral, but finally it becomes large enough to occupy the central part. 
The dullness may be well over the central abdomen, but the flanks are 
tympanitic. An x-ray examination was quite recently of assistance in 
distinguishing between an ovarian cyst and ascites. 

Distention of the Bladder.—The history here is of value, and in all 
doubtful cases catherization should be performed. 

Obesity of the Abdomen.—This is a condition in which one would 
hardly expect a mistake, and yet a succusion wave can be felt under some 
circumstances; however, there is no dullness in the flanks. 

Tympanites—There is no suecusion wave or no changeable dullness. 
In dilatation of the stomach and intestines the barium meal and x-ray 
plate are of positive value. 

Cysts of Abdominal Origin.—A cystic kidney rarely occupies both 
sides of the abdomen, and if on one side can surely be outlined by physi- 
eal signs and x-ray plate, (Bucky diaphragm). A cystic liver or pan- 
ereas will require the same procedure. The history with physical signs 
and x-ray plate will probably diagnose an encysted exudate in peritonitis. 

Pregnancy.—A large collection of amniotic fluid might be mistaken 
for ascites. It should give the history of pregnancy, and a careful 
vaginal examination should be made. In any case of suspected pregnancy 
it 18 unwise to use the x-ray exposure. 

Choleperitoneum.—Barker describes biliary peritonitis, calling it 
choleperitoneum. Bile appears in the peritoneal cavity after a rupture 
of the bile ducts. This rupture may cause acute peritonitis if infected, 
but if not, inflammation need not result. The condition may follow a 
rupture of a hydatid cyst connecting the bile duct. Johnson and Wolfe 
report choleperitoneum associated with cholecystitis with perforation. 

Hemoperitoneum.—In hemoperitoneum there is an enlargement of 
the abdomen without fever, and the diagnosis is based on the character 
of the fluid. It is described by both Barker and Cabot. Hemoperi- 
toneum is pure blood in the peritoneal sac, and is distinguished from a 
sanguineous effusion. It is a sequela of extra-uterine pregnancy, trauma 
of the abdominal organs, ruptured aneurism, hemorrhage from a sarcoma 
or carcinoma, and rupture of varicose veins. Recently the author saw a 
ease of hemoperitoneum result from an inflammatory adhesion which was 
punctured by a trocar. Faintness, pallor, dyspnea, restlessness and 
tachyeardia, vomiting and colicky pains may be present in the abdomen, 
and even a collapse. The symptoms usually call for an immediate 
laparotomy. 

Chylous Ascites——Anders and Boston describe separately chylous 
ascites. It is classed under two types, true and false. The exciting 
factors are carcinoma of the peritoneum, tuberculosis, cardiac-vascular 
conditions, rupture of the thoracic duct, distention of the liver, puerperal 
sepsis, rupture of the receptaculum chyli, cysts and infection, and the 
filaria Bancrofti. It may occur under one year of age, but usually 


TREATMENT 845 


between thirty and fifty. Chylous ascitie fluid has a specific gravity of 
1018, contains 8.06 per cent. of albumin, 2.08 per cent. of fat, and 32 
per cent. of sugar. Microscopic chylous fluid consists of emulsified fats, 
pigment, fat globules and granular debris. The pseudo-chylous effusion 
contains a large number of epithelial cells in various stages of degenera- 
tion, a few fat droplets and granular debris. It collects slowly, sugar is 
absent, there is a great variation in size of fat droplets, and the fat is 
affected by diet. 


Treatment.—Rest is a great factor, especially in cardiac and renal 
cases. Diet may play an important part, and at any rate it is one of the 
factors that ean add to comfort. Each patient should have his food 
capacity determined, and his food tolerance tried out clinically. In the 
consideration of diet very naturally the causative factors receive primary 
attention, and the impaired physiology of the gastro-intestinal tract is 
to be considered. In addition to a food deficiency and lack of food 
balance these factors always must be considered. If we were to give a 
specific diet the author would suggest the Karell method with a Mitchell 
modification. In extreme ascites very little water should be taken. If 
the fluid diminishes the food may be increased, but it is a slow and tedious 
process. <A glass of milk is given four times a day with zweibach. If 
milk disagrees substitute buttermilk, which often does batter than sweet 
milk. It is a good plan to commence with 200 c.c. daily and increase this 
up to 3000 c.c. After the patient improves a soft egg may be added, 
and finally from three to six given daily. The dixt is then shifted to a 
typical soft hospital diet; the food, however, should be salt poor. Dur- 
ing all this time (some four to six weeks), if the ascites does not decrease, 
the fluid should be kept down to 800 c.c. daily. Friedenwald reports 
that cures and improvement can be brought about, and this is the author’s 
experience. The improvement was in the heart and Jowered blood-pres- 
sure, and the increase in urine passed. The chlorid output is greater 
than the intake. Loss of weight may be looked for, but that is not im- 
portant for the time being. Of course if symptoms of uremia arise then 
the diet must be discontinued. Alcohol is forbidden. Lavage of the 
stomach and enemas usually do more harm than good. Undoubtedly some 
forms of ascites can be improved bv cathartics and diuretics. The 
author employs magnesium sulphate or jalap powder. Beyond doubt the 
‘ollowing prescription is of benefit, especially in cardiac and renal cases: 


BR Masse hydrargyri. 
Pulveris digitalis, 
Pulveris scille sa grains xx (1.3 grams). 
Dividi in pilvlas No. xx. M. Sig: One pill three times a day. 


Another useful prescription is: 


RR} Potassii citratis § 28. (15.50 grams), 
Infuse digitalis f § vi. (178 ¢. ¢.). 
M. Sig: One tablespoonful three times a day. 


In 1909 Hichhorst spoke in the highest terms of the value of cream of 
tartar, stating that it prevents the accumulation and hastens the ab- 
sorption of fluid: | 

Decocti althaew 180.0 ¢.c. (6.07 £. 3). 7 
Potassii bitartartis 15.0 grams (231.48 grains). ‘| 
Syrupii simplicis 20.0 c.e. (5.42 f. 3). 

M. Sig: Shake well. One teaspoonful every two hours. 


We should not be pessimistic in our attitude toward our patients. 
Scrupulous attention to detail may give favorable results, personal fac- 
tors and general management give much comfort, and the patients de- 
mand or look for someone who will give it. A well-established cirrhosis 
has not an anatomic cure, but it has a functional field for work. The 
fluid must be removed before the patient suffers from its presence. An 
early paracentesis is less objectionable than active purgation. There are 
a few dangers in paracentesis. The median line, a few inches above the 
symphysis pubis, is a suitable place. The bladder should be emptied, a 
small trocar should be used and strict antiseptic precaution taken. The 
skin should be sprayed with ethyl chlorid, a small incision made through 
it with a sharp knife, and the trocar is then plunged through into the 
peritoneal cavity. The fluid should escape slowly. After the removal 
of the trocar the wound should be painted with collodion, although a 
suture is preferable. After a removal of fluid a nine-tail bandage should 
be used, the pressure of this preventing hemorrhage from stomach and 
intestines. A careful physical examination should be made after the 
removal of the fluid. A rapid collapse following paracentesis should 
lead to the search for a hemorrhage. If digitalis is used before operation 
there is a little danger of a cardiac collapse. Two hundred and fifty 
cubic centimeters of normal salt may be given one hour before and 
twelve hours afterwards. Purgatives do more harm than good, but one 
of the agencies to stimulate peristalsis should be used, preferably the 
cascara cathartic pill. The Talma operation in a few selected cases may 
be of benefit, and should not be overlooked. It is needless to say that 
removal of fluid in hemoperitoneum and choleperitoneum should demand 
surgical intervention immediately. Tuberculous peritonitis as well as 
mechanical conditions which may cause ascites should be considered 
surgically. In tumors and growths of various kinds it is needless to say 
they should have surgical consideration. The hemorrhage from the 
stomach and intestines should have the usual treatment. 

Prognosis.—Ascitic fluid may remain in the peritoneal sac for several 
years. Usually when it is pronounced it foretells fatality which occurs 
within a year. Rest, stimulation, tapping, and surgical intervention may 
modify ascites and prolong life. In a few cases surgical intervention 
may effect a cure. As might be expected in cardiac affections, anything 
which weakens the myocardium increases the fluid. Generally speaking, 
ascites is an unfavorable symptom, but does not positively presage a fatal 
termination. It should, therefore, have the benefit of treatment. 
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DISEASES OF THE OMENTUM 


Omentitis.—-The great omentum is frequently inflamed as a result of 
operations in the ileocecal region. Both the acute and chronic inflam- 
mation of the omentum are a part of or secondary to such general in- 
fections as tuberculosis and syphilis, and may be the seat of a carcinoma. 
As a matter of fact any infection may involve the omentum, but this 
does not often occur. 


SyMPTOMATOLOGY.—The symptoms appear from a few days to several 
weeks after the operation. They are fever, pain, vomiting, constipation, 
and swelling. Occasionally there is a chill, then the temperature rises 
to 103° F, Vomiting may occur when cases commence acutely. Pain is 
always present, and is limited to the area of swelling. The location of 
the swelling is in the upper right or left quadrant or both, but it may 
extend to the midaxillary line or to the lower quadrants. The skin is 
doughy and pressure is painful. Probably all cases have some pus in 
the inflammatory mass. Cases, either acute or chronic, may appear 
insidiously, lasting for months. Adhesions may form which lead to in- 
testinal obstruction. 


TREATMENT.—Until the diagnosis of the inflammatory mass is defin- 
itely located hot packs or the ice bag are to be used. An operation is the 
real treatment when once the diagnosis is made. 

Tuberculosis of the Omentum.—Tumor masses may form in the peri- 
toneum. The diagnosis is made by the finding of tuberculosis in other 
organs. The omentum is first infiltrated and becomes retracted when it 
can be felt as a nodular mass in the epigastrium. 


Carcinoma of the Omentum.—This usually occurs with an involvement 
of the colon. The most frequent site is the sigmoid flexure. Sooner or 
later symptoms of chronic obstruction appear. 


DISEASES OF THE MESENTERY 


Tumors in the mesentery are rare. The carcinous are usually found 
in separate masses and are located deeply beneath the intestines. Since 
they generally occur by metastases they can be recognized by the diag- 
nosis of the primary growth. Tubercular tumors give the same physical 
signs, and they too are determined by the discovery of the disease in other 
organs. The glands of the mesentery are in most all cases the location of 
the primary inflammation. Any infection whatsoever, but particularly 
tuberculosis, may involve these glands. From them follows a chronic 
inflammatory mesenteritis, or perhaps more correctly stated, a mesenteric 
peritonitis. Inflammatory conditions of the mesentery impair peristalsis 
of its corresponding intestine, hence there is a marked constipation. At 
times the inflammation involves the sigmoid, attaching one end to the 
other, a condition which may cause volvulus. Chronic mesenteritis may 
be diffuse involving a large part of the small intestine. As a result of 
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this it often leads to a local plastic inflammation of the peritoneum, thus 
causing constriction and adhesions of the bowels. A diseased mesenteric 
gland is the focus from which the inflammation extends to the mesentery, 
and then on to the peritoneum resulting in all the ill effects of an ad- 
hesive process. 

The treatment is expectant, using such local measures as hot packs or 
the ice bag, and finally resorting to surgical interference if drainage is 
needed or mechanical repair indicated. | 
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